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EXECUTIVESUMMARY 

The Interim MeasudInterim Remedial Action/Decision Document (IM/IRA/DD) for the 

Industrial Area at Rocky Flats Plant (RFP) was prepared in accordance with the RFP 

Interagency Agreement (IAG), dated January 22, 1991, and applicable regulatory 

guidance documents. U.S. Environmental Protection Agency (EPA) and Colorado 

Department of Health comments that were provided throughout its development have 

been incorporated into this IM/IRA/DD. 

The change in the RFP mission from nuclear w 

restoration has provided a tremendous op 

programs currently in place at RFP and begi 

future requirements relative to the ne 

facilitate current and future environ 

These monitoring programs, 

control procedures, and 
protection system for 
and the environ 

environmental 

tion to address 

tive approach is intended to 

s for all media at RFP. 

ncy response procedures, work 

ill provide a comprehensive interim 

system is designed to protect the public 

d Decontamination and Decommissioning 

at Rocky Flats to rapidly complete remedial actions by 

term IM/IRA is a combination of the terminology used for environmental investigation 

and for cleanup programs: Resource Conservation and Recovery Act (RCRA) I M s  and 

the Comprehensive Environmental Response, Compensation, and Liability Act 

(CERCLA) IRA. The MIRA concept combines both CERCLA and RCRA objectives 

and is used at RFP to reduce potential risks by instituting measures to stabilize 

contamination or prevent potential contamination from leaving the Industrial Area. 

The IM/IRA/DD provides a management approach to enhance the existing water - 

management programs for waters collected and contained in building foundation drains, 



. a  basements, and sumps (incidental waters). Overall management of the incidental waters 
includes (1) defining incidental water sources, (2) defining drainage pathways, (3) 

characterization of water quality and flow, and (4) onsite treatment capabilities and 

practices. Improvements to the incidental water management programs are consistent 

with anticipated regulatory compliance programs in the Industrial Area. 

The following major elements are detailed in this IM/IRA/DD: 

8 A methodology that references existing chemical trac 

environmental monitoring. 

0 tential constituents 

of concern to a smaller listing is pro 
analyte list that is more cos monitoring purposes. 

8 Potential groundwater e Industrial Area were assessed 
2 spring and winter seasons. The 

ting drains on alluvial groundwater flow was 

8 

area locations, potential groundwater migration pathways, and newly acquired 

monitoring data results for the Industrial Area. 

8 Surface water monitoring in areas of concern, which previously focused on the 

terminal ponds (in the buffer zone), will be expanded to include the Industrial 

Area. 

0 
8 Surface water quality and hydraulic flow conditions will be studied in the 

Industrial Area to establish base-line conditions and locate potential source areas. 

100% RECYCLED D 
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a '  0 Foundation drain monitoring and characterization will be expanded by increasing 

the number of chemical analytes and monitoring frequency, and by better defining 

hydraulic flow conditions. The characterization data are critical to the design of 
future onsite treatment upgrades and to the disposition of incidental waters 

potentially containing diverse ranges of contaminants. 

. 

Incidental water management practices will use three disposition approaches: (1) 

direct discharge to the storm water system, (2) di o the sanitary sewer 

system and (3) onsite containment and treatm 

dependent on incidental water flow and wa 

Volatile organic compounds will be 
routinely analyzed within the air monitoring program. 

Monitoring systems for air and state-of-the-art technologies to 
n 

accomplish plant 'n objectives. Technical improvements for 

building D & D c .  ed regularly to improve air and surface 

water "m 
A b 4--\u ' d D&D n p monitoring plan is developed that institutes a two-tier 

onitoring near the source, and (2) verification monitoring 

source to detect releases of potential contaminants before 

they leave the Industrial Area. 

0 A link is established between the D&D monitoring activities (site monitoring and 

verification monitoring) and the RFP Emergency Response Program. 

0 The concept of developing base-line concentrations for all media near an area 

undergoing D&D is presented. Exceeding these base-line concentrations during 

D&D monitoring would indicate a problem in engineering controls (pathway 

protection p d u r e s )  or site monitoring activities. 
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Because this WIRA is designed to be proactive, the environmental monitoring systems 

at and within the Industrial Area were evaluated. In the past, environmental monitoring 

emphasized areas beyond the Industrial Area and into the buffer zone where the RFP 
property line has been the point of concern. The current RFP environmental monitoring 

programs reviewed and assessed for this IM/IRA/DD are extensive, well organized, and 

successful in meeting past environmental monitoring objectives. Data gaps noted in this 
decision document are not an indication of 

relative to anticipated future monitoring 

a comprehensive Industrial Area protection plan. 



1.0 INTRODUCTION 

This document is the Interim Measures/Interim Remedial Action/Decision Document 

(IM/IRA/DD) for the Rocky Flats Plant (RFP) Industrial Area and was prepared in 

accordance with the Rocky Flats Interagency Agreement (IAG), dated January 22, 1991, 

and applicable regulatory guidance documents. Comments from the U.S. Environmental 

H) were incorporated 

throughout the development of this IM/IRA/DD. 

This IM/IRA/DD is intended to facilitate 

Rocky Flats based on the U.S. Department 

Industrial Area. In addition, this doc 

management programs for waters 

to enhance the existing water 

in building footing drains, 

facilitate actions within 

potential spills or re1 

ky Flats as a means to rapidly complete remedial 

g a potential threat to human health and the 

is a combination of the terminology used for 

Act (RCRA) IM and the Comprehensive Environmental Response, Compensation, and 

Liability Act (CERCLA or Superfund) IRA. CERCLA is designed as a response 

program to deal with contamination created by previous waste management practices. 

RCRA is a regulatory program for current and new sites to prevent industrial sites from 

becoming contaminated (Arbuckle, et al. 1989). 

The main features that differentiate an interim action from a CERCLA Remedial 

Investigation/Feasibility Study (RI/FS) or a RCRA Facility Investigation/Corrective 

Measures Study (RFUCMS) are (1) a limited number of alternatives are evaluated; (2) 
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a complete base-line risk assessment is not required; and (3) documentation requirements 

are minimized (Momson Knudsen Corporation 1993). 

The IM/IRA concept is used at Rocky Flats to reduce potential risks at a site by 

instituting temporary measures to stabilize the site or prevent further or potential 

contamination from leaving the site. The IM/IRA/DD must be followed by, and be 

compatible with, a Record of Decision (ROD) that will (1) provid 

site, and (3) address the statutory preference for treatmen 

or volume of wastes (EPA 1991). 

The interim actions selected in this IM/IRA/ 

environment. Because this IM/IRA/DD d 

an health and the 

eatment options that 

, will be addressed by the 

DD, the review of monitoring 

tal waters will be ongoing. 

reduce toxicity, mobility, or vo 

final response action. 

1.1 MISS10 

The mission of RFP (1) 
performing environmental restoration and waste management activities and (2) developing 

plans for the transition of various facilities to other uses or for decontamination and 

decommissioning @&D). 

in recent years to the following activities: 

On January 28, 1992, President Bush announced that the W-88 warheads would no 

longer be produced for the Trident submarines. Because the production of the W-88 

nuclear weapon triggers was the only remaining plutonium production assignment for 

RFP, the plant’s mission was changed. On March 14, 1992, Secretary of Energy James 

Watkins announced that the Rocky Flats mission would change from nuclear weapons 

(wpf) h : \ W p u l r t r \ i m - b e 1  03/08/94 1-2 
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production to environmental restoration and waste management. The objective behind 

these environmental restoration programs would be for eventual D&D of the Rocky Flats 

site. Although environmental restoration is the primary mission, RFP will be required 
to maintain a specified number of buildings in a state of production readiness to be used 

for interim plutonium processing and storage for future nuclear weapon needs. The plant 

must be capable of producing weapon components within three years (Colorado Council 

on Rocky Flats 1993). 

through the building transition and D&D p 

of a building is no longer needed for produ 

d assessment and planning 

ery will be removed. The 

buildings, followed by more 

ing will be based on future use 

D&D phase will involve decon 

a 
REMEDIAL ACTION ORJECTIVES 

nts a program that proactively addresses the current and 

respond to potential contaminant releases until and during D&D. This safety net involves 

all of the plant protective systems that are in place for the safety and protection of the 

public and environment. These protective systems include environmental monitoring, 

emergencyhpill response, work control, and employee awareness and training. 

, 
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The major goals behind the development of this IM/IRA/DD are as follows: 

1. 

2. 

3. 

4. 

5 .  

6. 

7. 

8. 

9. 

10. 

11. 

I 

Create a list of chemicals of concern and identify past and potential sources of 

contamination. 

Define potential contaminant pathways. 

Develop general conceptual site models for 

current and future D&D conditions. 

encompassing 

Define building foundation drain influence migration. 

Create a plan to enhance the 
Industrial Area. 

ement plan for the 

Assess c u r m %  o ‘toring programs’ effectiveness relative to the 

Industrial rea ntial migration pathways. 

monitoring and pathway protection procedures for - 
D&D activities. 

Review and assess new monitoring technologies for air and surface water media. 

Provide programmatic linkage between D&D verification monitoring and the RFP 
Emergency Response Program. 

Develop a general methodology to establish base-line conditions for areas 
undergoing D&D. 
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This safety net objective was accomplished through a systematic review of existing 

documentation and databases at RFP. From this review, a conceptual model was 

developed for the potential migration pathways of contaminants within the Industrial 

Area. Potential sources of contamination and chemicals of concern were identified. 

Potential source areas include fixed contamination in the facility, individual hazardous 

substance sites (IHSS), and potential releases from buildings that store chemicals or have 

waste storage areas. This document represents a pl 
detecting potential releases at or within the boundaries 

current and future D&D activities at RFP. 

trial Area during the 

1.3 SCOPE OF WORK 

The development of this IM/IRA/DD 

information specific to the Industrial 

develop the document’s 

practices, constituents 

view of existing monitoring 

C), and media-specific pathways. Based 
on, the current monitoring network within 

terms of spatial distribution, depth, frequency of 

propriate chemical parameters. 

way that is also addressed in this decision document involves 

the monitoring and management of incidental waters in the Industrial Area. Incidental 

waters are waters that accumulate in building basements, valve vaults, sumps, and 

foundation footing drains and have the potential for containing hazardous chemicals. 

This IM/IRA/DD addresses the influence of the foundation footing drains on the 

groundwater pathway and discusses the overall management of incidental waters from 

monitoring to disposition. 

Because this IM/IRA is designed to be proactive in nature, the environmental monitoring 

systems at and within the boundaries of the Industrial Area were evaluated. In the past, 

100% R CYCLED c$ 
100% R q c A  



environmental monitoring has emphasized areas beyond the Industrial Area and into the 

buffer zone; the RFP property fence line has been the point of concern. This buffer zone 

emphasis is particularly true for surface water, where monitoring has been primarily 

concentrated in the buffer mne and associated with the water retention ponds. The 

current RFP environmental monitoring programs reviewed and assessed for this report 

are extensive, well organized, and successful in meeting the primary environmental 

monitoring objectives: environmental compliance and prow 

the environment 
approach to the site and is addressing the Industrial 

collection of sm 
potential sources of contamination. This approach d 

on the pathways and 

release mechanisms from the potential sour 

The scope of the Industrial 

monitoring programs relative 
to a monitoring area w 

ty net concept. A data gap refers 
ssing based on a defined monitoring 
gaps in this report do not constitute 

3 

reflect areas that ment based on new monitoring objectives and 

1.4 PROJECT BACKGROUND 

This IM/IRA/DD was developed by reviewing existing environmental monitoring 

program information for surface water, groundwater, air, incidental waters, and soils. 

Project personnel obtained information from all Industrial Area monitoring programs 

currently operating at RFP. This monitoring information was evaluated and 

recommendations were provided to develop an integrated and comprehensive monitoring 
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CHEMICAL TRACKING 

0 WSRK 
0 WEMS 
0 CTCS 
0 SEA 

c. 0 SARAllTLE 111 
h 3  

FIGURE 1-1 
Industrial Area IM/IRA/DD 

Summary of Environmental Protection Programs at Rocky Flats Industrial Area 

EMERGENCY 
RESPONSE 

0 SARA 111 
0 FRMAP 

DECONTAMINATION 
AND DECOMISSIONING 

0 Transition 
0 Projed Preparation 
0 Environmental Review 
0 Subproject Baseline 

Development 
0 Faalii Characterization 
0 D&D Engineering 
0 lnplementatiin Planning 
0 Deconmissioning 

0 Closeout and Verification 
0 Post Operations Activities 

operations 

flaisvigl-1. fh3 

OAnnualSiteW& . 
0 OU Investigation 
0 OU Remediation 

INDUSTRIAL AREA 
ENVIRONMENTAL PROTECTION 

MANAGEMENT 

SURFACE WATER 
MONITORING 

0 Sanitary Treatment 
Plant (NPDES) 

0 Storm Water (NPDES) 
0 Incidental Water 
0 Event Related 
0 Pond Manawment 

I 

AIR MONITORING 

0 Ambient Radioactive 
0 Ambient Nonradioactive 
0 Effluent Emission 

Radioactive 
0 Effluent Emmission 

Nonradioactive 
0 Meteorological 

CERCLA = Comprehensive Environmental Reponse, 
Compensation, and Liability Act 

CTCS = Chemical Traddng and Control System 
D&D = Decontamination and DecommWioning 
DOE US.  Department of Energy 

RigM-toXnow Act 

Response Plan 

Assessment Plan 

EPCRA - Emergency Planning and Community 

FRERP = Federal Radiological Emergency 

FRMAP = Federal Radiological Monitoring and 

I 

WORK CONTROL 

0 Administrative Controls 
0 Release Prevention 
0 A~ti~ity-Specific 

0 Pathway Protection 
0 work Plan Appraval 
OOperationsReview 

0 USQ 
0 SAR 

Monitoring 

cornnittee 

IM I IRA = Interim Measures I Interim Remedial Adion 

RCRA - RBW~W consenretion and R a m w y  Act 

SARA = Superfund Amendments and Reauthorization Act 
SEA Systems Engineering Analysis 

TSCA = Toxic Substance Control Ad 
USQ = Unrwiewed Safety Question Determinations 

WEMS = Waste and Environmental Management System 
WSRIC = Waste Stream Residue IdentMcaton and 

OU = OperableUnit 

SAR = Safety Analysis Reports 

Charaderizatiin 



program to address current and future monitoring objectives within the Industrial Area. 
Integration of the existing monitoring program information and the overall assessment 

of current and future monitoring program requirements was developed through six 
primary tasks: 

e review of existing data; 
e 

e identification of media-specific pathways; 
e 

assessment of contaminants and sources; 

assessment of current monitoring programs; 
e 

e assessment of incidental water management 

1.4.1 Review of Existing Data 

Data gathering objectives @GO 

specific environmental info 
each environmen 

involved the follo 

ater, incidental waters, and air) and 

e 

e 

e 

e defining the technical approach to solve the problem. 

This DGO approach led to a more focused search and review of existing FWP monitoring 

information needed to meet the overall project objectives. 

1-8 
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1.4.2 Assessment of Contaminants and Sources 

Determining which chemicals should be monitored within the Industrial Area was critical 

to assessing the current monitoring programs. This task involved referencing and 

developing chemical listings (databases) that were determined to be chemicals that have 

historically been released or have the potential of reaching the Industrial Area 

environment. The COPCs were developed from chemical ed from past spills or 

reviewing and 

f chemicals and assessing EG&G’s current chemical tracking 

wastes currently being stored in the Industri 

1.4.3 Identification of Media-Spec 

were reviewed or developed 

to assess the current to detect contamination before 

leaving the Industrial water pathways were determined by 

studies conducted in the Industrial Area. 

ed by developing potentiometric flow maps based 

data and assessing the impact on groundwater 

ding foundation drains. Incidental water pathways were 

determined by rev win xisting engineering drawings of building drains, and storm and 

sanitary sewer system piping. The air pathway was assessed by reviewing historical 

meteorological conditions and air dispersion modeling studies performed at RFP. Based 
on all the pathway information, a general Industrial Area conceptual site model was 

constructed. 

v 

1.4.4 Assessment of Current Monitoring Programs 

Based on the identification of contaminant pathways and COPCs and COIs, the existing 

Industrial Area monitoring programs could be evaluated on their ability to detect 



contamination before leaving the Industrial Area. The evaluation involved spatial 

distribution of monitoring locations, locations relative to contaminant pathways, 

monitoring frequency, and adequacy of analytical testing parameters based onthe COPCs 

and COIs. 

1. 

2. 

3. 

4. 

5.  

The current monitoring systems were also assessed on the basis of detecting 

contamination before leaving the Industrial Area during future 
main activities were associated with assessing the monitoring s 

, Conceptualize a verification monitoring prog 

complement site-specific monitoring activi 
ultimately detect contamination before ving the \*Area. 

Develop general recommendations n for )y&&yrocedures that could 

be implemented at the si th t 1 und go' g D&D activities to reduce the YA\ B t Y ?  
Tf7!!%?@ent* potential of contamin 

v 
for surface water and air that could be used 

the existing monitoring network. 

y response program linkage to existing monitoring 
programs and to D&D activities. 

Conceptualize a general methodology for establishing base-line concentrations for 

each medium in the Industrial Area associated with D&D activities. Contaminant 
concentrations exceeding these base-line concentrations would indicate potential 

problems with the pathway protection procedures or the site-specific monitoring 

for D&D activities and would prompt an investigation and response. 

1-10 
@ l O o % R E C Y C L E D ~ ~  

100% Rccycyclcd 



1.4.5 Assessment of Incidental Waters Management and Treatment Programs 

The assessment of the existing incidental waters program included a review of building 

foundation drain and outfaLl locations, water sampling locations, analytical testing 

parameters, and flow volume information. As part of this assessment, the disposition 

practices of incidental waters and the current onsite water treatment capabilities were 

evaluated, and program enhancements were recommend objective of this task 
was to provide program enhancements to the existin waters management 

1.5 l(NTERIM MEASURES1 

DOCUMENT ORGANIZA 

The IM/IRA/DD is composed of the 

Section 4.0, Groundwater Monitoring; 

Section 5.0, Surface Water Monitoring; 

Section 6.0, Air Monitoring; 

Section 7.0, Incidental and Footing Drain Waters; 

100% RECYCLED (@ 
100% Recycbd 



e Section 8.0, Conceptual Site Model; 

e Section 9.0, Decontamination and Decommissioning Activities Monitoring 

Recommendations; 

e Section 10.0, Future Conceptual Site Model; 

e Section 11.0, Summary of Conclusions and Recomme 

e Section 12.0, References. 

Sections 1.0 and of the Industrial Area 
and the IM/IRA project. Sections 3.0 emical information, 

assessments, and recommendations at FtFP. These current 

transition monitoring programs 

monitoring objectives well de 

specific and not defin n, the IM/IRA/DD separates the 

Section 9.0) from the current media-specific 

future site conceptual model (Section 10.0) 

contaminant pathways that may result from D&D provides a general 

1-12 
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0 2.0 SITE HISTORY AND CHARACTERIZATION 

2.1 SITEDESCRIPTION 

FtFP is a government-owned and contractor-operated facility that was part of the 

nationwide nuclear weapons production complex. The primary mission of the RFP was 
ntly in transition from 

s environmental 

restoration, waste management, maintenance of 
D&D. 

2.1.1 Location 

RFP is located in northern Jefferson 
northwest of Denver (F 

and Arvada, all of 

orado, approximately 16 miles 

10 miles to the northwest, east, and 

on the north by State Highway 128, on the 

e t ) ,  on the south by agricultural and industrial 

d on the west by State Highway 93. 

ximately 6,550 acres of federally owned land in Sections 1 

FtFP is a government-owned and contractor-operated facility that was part of the 

nationwide nuclear weapons production complex. The primary mission of the RFP was 
ntly in transition from 

s environmental 

restoration, waste management, maintenance of 
D&D. 

2.1.1 Location 

RFP is located in northern Jefferson 
northwest of Denver (F 

and Arvada, all of 

orado, approximately 16 miles 

10 miles to the northwest, east, and 

on the north by State Highway 128, on the 

e t ) ,  on the south by agricultural and industrial 

d on the west by State Highway 93. 

ximately 6,550 acres of federally owned land in Sections 1 

through 4 and 9 thrsugh 15 of Township 2 South, Range 70 West. The majority of 
buildings located within the RFP site are concentrated in a 384-acre zone called the 

Industrial Area or Controlled Area. The Industrial Area is surrounded by an essentially 

unoccupied buffer zone of approximately 6,150 acres (Figure 2-1). 
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I -. 
2.1.1.1 &wroundiw Land Use an d P O D U ~  tion Densitv 

The population, economics, and land use of areas surrounding RFP are described in a 
1989 Rocky Flats vicinity demographics report prepared by DOE (DOE 1990). This 
report divides general use of areas within 0 to 5 d e s  of RFP into residential, 

commercial, industrial, parks and open spaces, agricultural and vacant, and institutional 

classifications and outlines current and future land use 

The majority of residential use within 5 

northeast, east, and south of the existing 

and residence distribution within a 5-mile P. Commercial 
development is concentrated near ents around Standley Lake, 

primarily north and southwest, Airport, which is located 

RFP is located 

miles (8 km) of the pl 
directly west and so 

located on land 

b 

property are located around RFP, both directly 

is not likely to be developed any time in the near 

ater for fire protection. These properties must be accepted 

ct to be developed for commercial or industrial use. To date, 
V no fue protection district has been willing to accept the property, and it is anticipated that 

these properties will remain undeveloped in the near future. Open space land is located 

northeast of RFP near the City of Broomfield, and in small parcels adjoining major 

drainages and small neighborhood parks in the cities of Westminster and Arvada. 

Standley Lake is surrounded by Standley Lake Park. Irrigated and nonirrigated cropland, 

producing primarily wheat and barley, is located northeast of RFP near the cities of 

Broomfield, Lafayette, and Louisville; north of RFP near Louisville and Boulder; and 

in scattered parcels adjacent to the eastern boundary of the plant. Several horse 

operations and small hay fields are located south of RFP. 
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FIGURE 2-2 
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Future land use in the vicinity of RFP most likely will involve continued suburban 

expansion, increasing the density of residential, commercial, and industrial land use in 

the surrounding areas. The expected trend in population growth in the vicinity of RFP 

is addressed in the DOE demographics study (DOE 1990). This report considers 

expected variations in population density by cornparin 89 setting to population 

projections for the years 2000 and 2010. DOE proj ased primarily on long- 

term population projections developed by the De ncil of Governments 

the years 2000 

and 2010 are shown in Figures 2-3 and 2 summarizes the 

population data presented in Fi d 2-4. The rapid residential 
development of Rock Creek, in rth-northeast of RFP was not 
foreseen at the time of th 

2.1.2 Description 

the Controlled Area, is a 384-acre fenced security 

436 buildings, 

gs and 90 are 

ce space (DOE 199%; EG&G 1992a). The remaining 

of systems on facilities are sm 

the site. Each facility is numbered according to its function. 

The industrial facilities are divided by Central Avenue into two main areas, as shown in 

Figure 2-5. The Protected Area, to the north, contains all of the facilities related to 

plutonium operations. Security fences and intrusiondetection systems surround all 
buildings in which plutonium is handled or stored, and various other measures are used 

to provide safeguards and security. The area to the south of Central Avenue contains 
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TABLE 2-1 I 

I 
I. Industrial Area IM/IRA/DD 

Current and Projected Population in the Vicinity of the Rocky Flats Plant 

r-  A R r D E F G H 1 J K  1. M N n P 
Year: 1989 

0 0 0  0 0 0  0 0  0 
0 0 0  0 0 0  0 0  0 

7 0 0  0 0 4  0 0  51 

3 7 0  0 3 0  2 2  633 

469 65 0 0 22 0 116 10 8,439 

SUM 41 305 479 72 0 212 25 4 118 10 9,123 

1 0 0 

2 0 0 

3 5 5 
4 0 00 
5 36 300 

Year: 2000 
1 0 0 0 0  0 0 0  0 0  0 

0 0  0 0 0  0 0  0 

4 0 0  51 

0 0 3 0 2 2 1,486 

219 23 0 110 94 16,471 

2 0 0 

3 5 5 
4 0 0 214 7 472 96 

5 33 1,289 

SUM 38 1,294 9 26 4 112 96 18,008 

1 0 0 0 0 0  0 
0 2 0 0 0 0 0  

3 5 5 0 0 4  0 0  51 
4 0 0 389 14 644 142 50 1,007 3 7 0 0 3 0 2 2 2,263 
5 31 2,189 1,069 25 5,009 601 1,879 10,186 2,124 219 0 225 23 0 104 89 23,773 

Year: 2010 

ql  JM 36 2.194 1-471 39 5.653 743 1,946 11.193 2,134 225 n 225 26 4 106 91 
4 

0 

5 rn 
9 
s1 

Refer to Figures 2-2 through 2-4 for sector locations. Source: DOE 1990. 

in 
0 



both nonplutonium manufacturing facilities, which are located in secured areas, and 
many of the general plant support facilities, some of which are in secured areas. Water 

treatment, utilities, and administration facilities are genehlly situated on the west end of 
Central Avenue, and waste treatment operations are near the east end. 

0 

2.1.3 History of Rocky Flats Plant 

This section describes the history of plant storical releases, and 

environmental monitoring at RFP. 

2.1.3.1 Plant QDeratiow 

Construction of RFP was appro 
facility was to increase producti 

t in  1951. Thepurposeofthe 
mponents. Limited operations 

ties area of less 
than 400 acres. 
in 20 structures. 

0 

made at the plant were shipped elsewhere for assembly. In 

removed from obsolete weapons. Other activities at RFP have included research and 

development in metallurgy, machining, nondestructive testing, coatings, remote 

engineering, chemistry, and physics. 

RFP was operated for the U.S. Atomic Energy Commission (AEC) from RFP’s inception 

in 1951 until the AEC was dissolved in January 1975. At that time, responsibility for 
the RFP was assigned to the Energy Research and Development Administration (ERDA), 

which was succeeded by DOE in 1977. Dow Chemical USA, an operating unit of Dow 

Chemical Company, was the prime operating contractor of the facility from 1951 until 
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June 30, 1975. Rockwell International (Rockwell) succeeded Dow Chemical USA on 

July 1, 1975. EG&G Rocky Flats, Inc., succeeded Rockwell on January 1, 1990. 

2.1.3.2 Historical Releases 
, .  

The RFP weapons production operations generated nonhazardous, hazardous, radioactive, 

Current waste 

handling practices involve both onsite and offsite recyclin 

onsite storage of hazardous and radioactive mixed 

disposal of solid radioactive materials at moth 

operating procedures historically included both on 

radioactive, and mixed wastes. Reli er the Environmental 

Restoration (ER) Program have identified accidental release sites 

Hazardous substances that 

of plant operations include 

environment on the RFP as a result 

onradioactive metals, volatile organic 

c compounds (SVOCs), and inorganic ions. 

rial) and unplanned events such as leaks, spills, and 

applied in the past at various locations on RFP have fires. Hei-bicides 

also been detected. 

Site-Wide Events and Responses. The following general significant events have occurred 

at RFP that have potentially affected the environment of the entire plant site: 

A major facility expansion was initiated in 1955 and referred to as Part N 
construction. The expansion provided RFP with greater process capabilities and 

many more buildings and facilities. When the buildings went into operation, 

0 

a 
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process liquid and solid waste were produced at a greater rate than before the- 

expansion. Storage and disposal of the wastes became a major concern. 

In 1957, a fire O C C U K ~ ~  in Building 771, a plutonium recovery facility, that caused 

the air effluent plenum filters to be breached. In addition to airborne releases as 
a result of the fire, fire-fighting efforts and cleanup activities contributed to releases 

to the environment. 

A second major plant expansion, P 1967, prompting 

increased manufacturing capabilities ities. Significant 

environmental cleanup efforts of was ng the 1950s and early 1960s 
were initiated at the Same time 

Storage of plutonium-contamin n . m e  area now called the 903 Pad 

resulted in soil co m leakage. The last drums were removed 

r the drum storage area was completed in 

d dispersion of contaminated soil from 

r source of environmental releases at RFP. 

u ~ e d  in Building 776 and Building 777 that spread 

urrounding asphalt and soil, and the 
s produced a significant amount of fire 

wastes that were stored and/or disposed of at RFP. 

Following the 1969 fire, waste storage problems increased, and concerns were 

heightened regarding the potential for offsite releases via air, surface water, and 

groundwater. In addition to contamination cleanup activities, waste management 

procedures were altered to reduce potential for releases to the environment. 

Detention ponds in the drainages were upgraded, and additional controls were 

installed to monitor surface water before offsite discharge. 

I 
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In 1974, DOE purchased additional land surrounding the plant, which expanded the 

buffer zone and further isolated the Industrial Area from surrounding communities. 

Individual Hazardous Substance S ites, The IAG was signed in January 1991 among 

CDH, EPA, and DOE. The agreement sets forth the regulations, requirements, and 

dates for achieving compliance with both CERCLA and RCRA environmental 

regulations. The IAG identified 117 MSSs at RFP. Th 
through 217, were identified through a search of RFP reco 

. aerial photographic interpretation. 

An IHSS is defined as a location associated wi 

and the environment and 

e occurred. The 117 

rouped into 16 operable 

includes sites where leaks, spills, or ch 

numbered MSSs include a total of 178 

units (OU) for purposes of cond 

Industrial Area contains 0 

Waste Lines [OPW]), 0 
700 Area), OU9 (Original Process 

osures), OU12 (400/800 Areas), OU13 

s, and potential constituents of concern in the 

Industrial Area eater detail in Section 3.0 of this report. 

Since the inception of the RFP in 1951, routine monitoring has been conducted for 

potential RFP-derived contaminants in various environmental media. In addition to 

routine monitoring, numerous studies have been undertaken to characterize the RFP 
environment and to identify and characterize potential sites of environmental 

contamination at the RFP. These efforts have been driven by AEC, ERDA, and DOE 
policy, and by state and federal environmental regulations that have been promulgated 
t 



/ 

during the operating history of the RFP. Specific sampling and analysis programs for- 

various media have evolved through the history of RFP operations. 

Groundwater. Groundwater monitoring wells were installed at F2FP as early as 1954 to 

monitor groundwater for radionuclides and other parameters. At least three wells were 

installed before 1960. In 1960, six monitoring wells were installed near the Solar 

Evaporation Ponds (SEP) to investigate leakage of w the Solar Ponds. More 

wells were added in 1971 (six), 1974 (13, 1980 
resulting in a total of at least 59 wells install 

monitoring network were sampled ann 
when sampling was increased to three times 

been sampled quarterly. 

Groundwater samples have always r radionuclides. More chemical 

in 1985, additional 

Field, and Present Landfill.) No monitoring wells were installed in 1988. A total of 163 

wells and piezometers were installed in 1989. Of these, 53 wells were installed for 

monitoring purposes at RCRA-regulated units, and approximately 50 piezometers were 

installed in the Industrial Area for the purpose of collecting water-level measurements 

for hydrogeologic characterization. Seventeen alluvial wells and piezometers were 

installed in 1990 for the purpose of backgrbund characterization and landfill siting. 

During 1991, 85 alluvial wells, 11 alluvial/bedrock wells, and 46 bedrock wells were 

installed, mostly in the Mound, East Trenches, and 881 Hillside areas. During 1992,25 
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alluvial wells, one alluvial/bedrock well, and 12 bedrock wells were installed. An 

additional 42 wells were installed during 1993. All known (surveyed) existing and 

abandoned wells in the Industrial Area are shown in Figure 2-6. 

Surface Water, Environmental monitoring of wastewater began in 1952 with 

measurement of total radiation. Water was only released if it met federal guidelines for 

radionuclides. During those initial years, monitoring informa not available to 

the public because of government policies related to nuclear rication. Annual 

the public. In the early 1970s, RFP became the 

with CDH, EPA, and participating cities. 

RFP was primarily conducted by DOE 

the first National Pollutant Discharge Eli 

uality regulation at the 

. In 1974, EPA issued 

ES) discharge permit for 

on limits for contaminants. 

are in place to maintain discharge 

Principle (AIP) signed by the State of 

Monitoring and surface w 

Memorandums back to 1979, which gave CDH authority to 

Foundation drains ha identified for 20 buildings in the Industrial Area. 

Additionally, 71 utility pits exist (Hayes 1993). Apparently no records exist of historical 

monitoring of waters collected by these structures. Aperiodic sampling of foundation 

drains, primarily for radionuclides, dates to approximately 1977 (Hoffman 1981). 

d Air Air monitoring programs at RFP started in the early 1950s and can be divided into 

two general programs: effluent emissions monitoring and ambient air monitoring. 
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Radiological monitoring of particulate effluent emissions from stacks and vents before- 

July 1973 was focused on total long-lived alpha (TLLA) activity. From mid-1973 

through 1977, particulate samples from plutonium exhaust ducts were collected weekly 
and analyzed for plutonium. Beginning in 1978, particulate samples from each exhaust 

system were composited into monthly samples for specific laboratory analysis of the 

plutonium, americium, and uranium isotopes following the TLLA determination. 

Real-time detection and automatic alarms for abnorm 

with Selective Alpha Air Monitors ( S A A M ) ,  

(CAM). These monitors, located prim 

ventilation systems, were designed and 

commercial models became avail 

441 alpha-detecting instrument. 

monitoring network, includin 
1s have been added to the 

A tritium sampling 

r facility. To prevent recurrence of such an incident, 

lished to detect tritium and additional radionuclides 

1952. Early measurements were performed within the immediate vicinity of RFP using 

handheld devices measuring TLLA activity. Steady improvement in technology and 
expansions in the program to include a larger geographical area led to continuous 

sampling of particulates by high volume air samplers and radiochemical analysis of 

sample filters. 

Nonradiological monitoring of ambient air began on a routine basis in 1981 with 

sampling for total suspended particulates (TSP). TSP is one of six criteria pollutants 
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100% RECYCLED (@ m 



listed under the original Clean Air Act (CAA). Sampling for PM-10 (particulate matter 

less than 10 micrometers [ctm] in diameter) began in 1988 following the establishment 

of EPA PM-10 regulations in July 1987. 

soil, An annual soil monitoring program for radionuclides has been conducted since 

1972, except between 1978 and 1983. Plutonium concentrations have been determined 

since 1988. Before that time, only plutonium concentratio 

1991a; EG&G 1992b). 

unced the cancellation 

2.1.4 Future of Rocky Flats Plant 

ecided to cancel further production 

system requiring fabrication of 

was eliminated in January 

of the Trident 11 mi warhead, the W-88. 

On February 10, 1 tary of Energy submitted a report to Congress from 

luding (1) cleaning out and 

stabilizing production process systems, (2) decontaminating obsolete and/or excess 

buildings and facilities, (3) processing plutonium residues in preparation for transport to 

storage/disposal sites, (4) possibly transfemng nonplutonium manufacturing to other 

locations, (5) maintaining a contingency status in Building 707 pending final decisions 

from the reconfiguration Programmatic Environmental Impact Statement (PEIS), and (6) 

providing technical assistance in developing the design of a replacement facility to be 

evaluated in the PEIS. 

’ 0  
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Transition for each building has been planned in phases. The initial phase is dependent 

on the building group. Surplus Defense Nuclear Production Facilities are currently in 

the Limited Operations Phase. Plutonium production operations are curtailed, and the 

ongoing activities in these facilities are essential to maintaining safety and safeguards 

2.1.4.2 Transition 

The process of converting the RFP from the historical mission to the new mission, and 

the time it consumes, is known as ‘transition.’ The plant must change modes of 
operation, consolidate material, reduce risk, disassemble and reassemble organizationally, 

and both physically and conceptually convert to the new mission. Transition begins when 

an operating facility is formally declared surplus and ends responsibility for the 

estoration and Waste 

I 

Management. The end result of transition is the 
individual buildings, and conversion of the fac 

under consideration for the end use of the pl 

alternatives are 

Each facility on IWP is planned fo d/or D&D @G&G 1992a). 

product and document 

chemical contaminati 
inventories, and radioactive and 

P facilities have been classified into five 
reduction Facilities (Buildings 771, 776, 

Ius Non-Plutonium Defense Production Facilities 

, and 883); (3) Waste and Environmental Facilities 

ers; 130 Trailers; Buildings 441,452,750, 850, 893, 119, 

991); and (5) Production Contingency Facilities (Buildings 707 and 559). 
buildings and facility groups are shown in Figure 2-7. 

Major 

P 
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regulated systems. The Projected Surplus Non-Plutonium Defense Production Facilities . 

will remain opexational in the initial phase and will continue to complete manufacturing 

commitments for defense programs until .Nan-Nuclear Production is consolidated 

elsewhere. 

The second phase, Waste Operations and Material Consolidation, includes initial facility 

characterization, S N M  and classified matter consolida d the stabilization and 

removal of hazardous materials. The Deactivation P 

will be completely transitioned in accordance 
Rocky Flats Plant criteria and standards. 

holding phase in which a building will be 

disposition are made. 
ecisions on its' 

D&D activities will 

and decontamination 
. In general, D&D involves the removal 
ent, facilities, and building structures that 

e removal of fixed equipment, piping, and tanks; retrofitting 

d removing ventilation systems; modifying or renovating 

underground or under-building contamination (UBC), equipment and structures. 

2.2 PHYSICAL SE"ING 

Topography, surface water hydrology, regional geology, site geology, hydrogeology , 
climate and meteorology, and ecology are presented in th is  section. 

a3 
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2.2.1 Topography 

RFP is situated along the eastern edge of the southern Rocky Mountain region 

immediately east of the Colorado Front Range. FUT is located on a broad, eastward- 

sloping (approximately 1 degree) plain of coalescing alluvial fans, at an elevation of 

approximately 6,000 feet above mean sea level (msl). Locally, this plain originates near 

the mouth of Coal Creek Canyon, extends about 5 miles in 
terminates at a break in slope to low rolling hills. The all 

a series of east-northeast trending stream-cut valleys. 

the eastern edge of the fans on a terrace between 

Creek on the north, and Woman Creek on the so - 

2.2.2 Surface Water Hydrology 

Creek (Figure 2-8). The 

which flows northeast thro 

e plant is drained by Rock Creek, 

its offsite confluence with Coal Creek. 

rain Creek, and eventually, the South 

al Area drains into Rock Creek. 

The northern part Area is drained by North and South Walnut creeks 

flow toward Great Western Reservoir, which is approximately 1 mile east of the 

confluence. However, the Walnut Creek flow is generally rerouted around Great 

Western Reservoir into Big Dry Creek through the Broomfield Diversion Canal, which 

is operated by the City of Broomfield. 

The Walnut Creek and Woman Creek drainages are separated by an east-west trending 

surface water divide (interfluve). Woman Creek originates to the west of the RFP, 

100% RECYCLED 
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drains the southern part of the RFP buffer zone, and flows eastward into Pond C-1 . The 

outflow from Pond C-1 flows offsite to the east, in part into Mower Reservoir and 

primarily into Standley Lake. 

The South Interceptor Ditch (SID), located between the Industrial Area and Woman 

Creek, collects runoff from the southern part of RFP and ultimately diverts the water to 

Pond C-2. Waters from Pond C-2 are treated and monitored 

NPDES permit. 

transferred to the Broomfield Diversion Canal. 

Water from Pond C-2 that meets w 

Diversion Canal, Last Chance Ditch, y Ditch Bypass, Smart 

Upper Church Ditch, 

1 divert water from Coal 

Flats Lake to the east; and 

McKay Ditch Bypass, Kinnear Ditch, and 

Creek to the east; the Smart D 

the Smart 2 Ditch diverts 

Mower Ditch diverts wa into Mower Reservoir. The South 

P and is unlined in the vicinity of the 

ter aqueduct that crosses the Woman Creek 

the RFP are unlined and tend to lose water through 

In addition to the ditches described above, other surface-water management controls also 

are in operation at RFP. The West Interceptor Canal diverts runoff from the headwaters 

of North Walnut Creek via the McKay Ditch Bypass to Walnut Creek west of Indiana 

Street. In addition to ditches and canals, a series of detention ponds have been 

constructed to control the release of the RFP discharges and to collect surface runoff. 
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2.2.3 Regional Geology 

A conceptual understanding of geology and hydrology is necessary to the evaluation of 

contaminant migration and monitoring of groundwater and surface water pathways. 

Information that has contributed to this understanding includes the Seismic Investigufion 

of Rocky Flats Plant (Dames and Moore 1981), the Phase Z Geologic Characterization 

on - Data Acquisition 

(EG&G 1992c), the Surjiace Geologic Mapping of the Rocky Flats 

Draji Final Well Evaluation Report (EG 

Geochemical Characterization Report (EG 

The geologic media in the vicinity 

consolidated bedrock and overlyin 

into two general categories: 

deposits. The structural and 

their effects on the Occurrence 

form the core of the Front Range and are found at a depth 

' Precambrian-aged basement rocks. The contact between the basement rocks and the 

overlying sedimentary strata dips steeply eastward toward the Denver Basin (Dames and 

Moore 1981). The Upper Cretaceous-aged strata dip steeply to the east along the 

western limb of an asymmetrical north-south trending syncline (western edge of the 

Denver Basin). These strata are nearly flat-lying to gently east-dipping beneath RFP. 

The sedimentary section is approximately 12,000 to 13,000 feet thick and consists of 

fluvial, deltaic, and marine strata. A generalized stratigraphic column of the Golden- 
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Morrison a r a  (a few miles south of FWP) and a generalized cross section from the Front 

Range to the Denver Basin are presented in Figures 2-9 and 2-10. The upper bedrock 

formations pertinent to RFP are shown in a generalized stratigraphic column (Figure 2- 

11) and are dekribed below: 

Fox Hills Formation llate Cretaceous), The Fox Hills Formation is a light brown 

to brown-orange, silty, fine- to medium-grained sandston 
shale. The formation is slightly calcareous and ch 

concretions. 
distinguish from the overlying Laramie Fo 

interfingers with the Pierre Shale, and often 

The upper Fox Hills Formation 

0 Formation consists of 
ne and variegated shale, 

claystone, and coal beds. 
feet thick) of sandst 
claystone unit (weim 

ne with coal layers; and an upper 
c). The coal and clay seams within the 

ation sandstones are fine- to coarse-grained, 
d silty, and form prominent hogbacks west of RFP. 

of light to medium gray, kaolinitic claystone with some dark gray to black 

carbonaceous claystone (EG&G 1991b). 

AraDahoe Formation llate Cretaceous), The Arapahoe Formation is an interbedded 

sequence of brown and gray quartzose sandstone, siltstone, and claystone. Beds 
are commonly discontinuous. The base of the formation is commonly marked by 

a conglomeratic unit. Currently, the contact between the Arapahoe and Laramie 
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Formations is not clearly defined at RFP. Most of the Arapahoe h d  Upper 

Laramie Formation sandstones are very fine- to medium-grained, poorly to 

moderately sorted, subangular to subrounded, silty, and clayey. An upper coarse- 

grained conglomeratic sandstone has also been identified. 

2.2.3.2 Ouaternarv StratieraDhy 

The Quaternary-aged sequence of sedimentary deposits alo 

a detailed record of the climatidly influ 

and relative stability. Deposits of alluvium, colluv 

fill form an extensive sedimentary cover through 

mapping of Quatemary-aged alluvial surfa nducted by Scott (1961; 

1962; 1963). Eight Quaternary-aged allu iated with a separate 

period of deposition, are recognized in . The oldest of these 

deposits are described below: 

Creek drainage. This alluvial deposit consists 

Rocky Flats Alluvium. The Rocky Flats Alluvium forms an extensive fan 

emanating from the mouth of Coal Creek Canyon, 3 miles west of RFP. The 
alluvium is thickest west of RFP, near Coal Creek Canyon, and thinnest east of the 

Industrial Area, near the depositional limit of the alluvial fans. Deposits of smaller 

areal extent occur in the Golden Quadrangle to the south and other very small, 

isolated patches of Rocky Flats Alluvium occur elsewhere. The upper surface of 
the Rocky Flats Alluvium in the Vicinity of RFP forms a gently eastward-sloping 

'. m 

. 
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surface that is dissected by numerous eastward-flowing streams. The alluvium 

consists of medium to dark red-brown, poorly to moderately sorted, poorly 

stratified, silty, sandy, and bouldery gravel, derived predominantly from the Coal 

Creek quartzite to the west. Exposures of the alluvium indica& that the deposit is 

generally on the order of 40 to 50 feet (12 to 15 meters) thick, but is reported to 

be as thick as 90 to 100 feet (27 to 30 meters) in buried channels (Ackerman 1974; 

Oliviera 1975). The age of the Rocky Flats Alluviu timated to be 1,OOO,OOO 

on its topographic 

0 

relationship to the next youngest deposit. 

in structure and texture to the 

Whereas the Rocky Flats e alluvial fan 

deposits, and smaller pediment 

vial terrace deposits have been 

Industrial Area. 

along the western margin of the Denver Basin about 4 miles 

e is the most easterly range of 
mountains in the Southern Rocky Mountain physiographic province. The current Rocky 
Mountains formed during the Laramide Orogeny, which occurred 67.5 to 45 million 

years before present. The Laramide Orogeny is believed to have begun as a broad, 

gentle uplift that caused the regression of the Cretaceous sea from the area (Lovering 

1929; Reichart 1953). The orogeny continued with continental margin sedimentation and 

volcanism, and culminated with rapid uplift and erosion, exposing the Precambrian 

crystalline core of the Front Range. 

\ 
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The Denver Basin extends eastward from the eastern border of the Front Range into 

western Nebraska and northwestern Kansas. The basin is an asymmetrical down warp 

with a steeply dipping west flank and a broad, gently dipping eastern flank. The basin 

contains more than 13,000 feet of Paleozoic, Mesozoic, and Cenozoic sedimentary rocks 

(described in Section 2.2.3.1) overlying a Precambrian basement. 

No active faults are known to exist along the Front Range in 
Boulder, Colorado. The Eggleston Fault, which was m 

later projected onto RFP (Hun 1976), w 

believed not to exist at RFP (Dames and Moore 1 

throw of about 80 feet has been m 

Pierre Shale directly beneath RFP. The 45 million years before 

present during the Laramide Orog (EG&G 1990). Other 

faults with larger apparent displacements h w FWP and are identified 

from Golden to 

2.2.4 Site Geology 

north/south cross section of RFP is given in Figure 

2.2.4.1 Surficial DeDos i t s  

Three general types of unconsolidated, surficial, Quaternary-aged deposits have been 

identified at RFP: (1) Pleistocene-aged alluvium, (2). Holocene-aged colluvium, and (3) 

valley-fill alluvium. Slump or landslide deposits, derived from unconsolidated surficial 

deposits and bedrock, also commonly occur on valley slopes in the steep, central part of 

RFP. 
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Pleistocene-aged deposits consist primarily of Rocky Flats Alluvium, which is the most .. 
prominent unconsolidated surficial deposit at RFP. Based on mapping compiled by Hum 
(1976) and EG&G (1992e), the Rocky Flats Alluvium underlies most of the Industrial 

Area at RFP, provided it has not been removed and replaced with artificial fill materials. 

In this area, thickness of the alluvium ranges up to 50 feet or the alluvium is absent 

where it has been removed by erosion and downcutting by tributaries of Walnut and 

Woman creeks. In the central portion of RFP, the deposit is 

thick. Borehole logs reveal a relatively high degree of he 

Flats Alluvium (EG&G 1993a). In th 

consists of unconsolidated, poorly sorted, 
with discontinuous lenses of clay, silt, and sand. 

as fill at RFP for road 

grade and berm construction, recontourin es, local valley fill, fill 
of topographic lows, and for construction ments. Crushed rock has 

ghout most of the Industrial 

d imported gravel, in addition to Area, the land surface is 

buildings and disturbed g 

ts, derived from Rocky Flats Alluvium and Arapahoe 

colluvial material. Thicknesses of colluvium generally range from 0 to 20 feet (EG&G 

1993a), with the thickest colluvial deposits at the base of these valley slopes. Colluvial 

deposits are composed of clay, clayey gravels, and gravelly clays, with lesser amounts 

of sand and silt. 

Valley-fill deposits are fluvial sediments that typically consist of clay, silt, and sand with 

gravel lenses. Valley-!ill deposits occur along the lowland areas in and adjacent to 



stream beds. These deposits occur most commonly in the eastern part of the RFP, and. 

range'in thickness from 0 to 25 feet (EG&G 1991b). 

2.2.4.2 Bedrock DeDosits 

The surficial deposits unconformably overlie bedrock of the Upper Cretaceous-aged 

Arapahoe and Laramie Formations. The Arapahoe Fo is less than 50 feet thick 

in the central portion of RFP, based on field m G 1992~). It consists 

primarily of siltstones and claystones, and con 

to as the Number 1 sandstone. The 

discontinuous but mappable sandstone units 

is of concern as a potential co 
conductivity. 

umber 1) sandstone 

because of its high hydraulic 

The Number 1 sandst 

to -medium-grained well sorted, subangular to subrounded, 

heavily iron stained. The thickness of the 

p to 48 feet in the OU2 area (EG&G 1993~). Usually, 
is underlain and flanked by finer units such as siltstone or 

of three fining upward sequences have been recognized in the 

The other four sandstone units (Number 2 through Number 5), which occur in the 

bedrock beneath the Number 1 sandstone, have been identified as lenticular sandstones, 

siltstones, and claystones that are not continuous or correlative at RFP. These units are 

part of the Laramie Formation (EG&G 1992~). They are thinner and more silt- and clay- 

rich than the Number 1 sandstone, display less lateral continuity, and do not exhibit 

depositional characteristics typically associated with channel sandstone (EG&G 1991b; 

EG&G 1992~). Although they are in claystones and are not in hydraulic connection with 
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the Number 1 sandstone or the unconsolidated surficial deposits, the Numder 2 through 

Number 5 sandstones may provide preferential pathways for groundwater flow in bedrock 

in the Industrial Area. 

The top of the bedrock surface reflects the remnants of the pre-Wisconsin-aged pediment 

as well as the effects of Holocene-aged stream incisement (EG&G 1991b). Recent head- 

ward erosion of Rocky Flats Alluvium has exposed the under1 

Walnut, South Walnut, and Woman creeks. Contained 1 

bedrock is the Cretaceous-aged Arapahoe Formatio 

Alluvium, subcrops or may be partly eroded by So 

of OU8. 

The general stratigraphy 

Locally, the beds s 
in Sections 2.2.3.1 and 2.2.3.2. 

the east or southeast. In the western 

during the Laramide Orogeny. In the 

eds are nearly vertical to overturned. The dip 

than 2 degrees to the east under the central portion of 

western limb o 

of shallow bedroc 

the plant (EG&G 19 

In addition to the dip of the bedrock, the slope of the topography and location of geologic 

contacts (relative to land surface) affect the flow of groundwater. Regionally, the 

topography at RFP slopes to the east, but significant variations in relief occur locally. 

Valley incision in the central portion of the facility forms east-west trending ridges and 

east-draining valleys. Shallow bedrock units subcrop and crop out along present stream 

valleys. The bedrock erosion surface (pediment) dips eastward at greater than 2 degrees, 

and as a result, the shallow bedrock units are truncated to the east by the erosional 

surface. 



Minor faults and fractures in the shallow bedrock may act as conduits or barriers to. 

groundwater flow and are considered to be potentially significant for the occurrence and 

migration of contaminants. Borehole logs provide important data regarding the nature 

and occurrence of fractures and whether fractures are open or closed. However, 

information is insufficient to fully characterize potential pathways that may result from 
fracturing in bedrock. 

2.2.5 Hydrogeology 

This section is a basic introduction to the 
A conceptual model for groundwater flow 

Section 4.0. 

undwater at RFP. 

nted in detail in 

tion, group of formations, or part of a 

t amount of water to a well or spring (40 

The water-bearing units at RFP are 

tigraphic units, in part because they yield insufficient 

By definition, a hydrostratigraphic 

rties. Three 

formation that is 

.1). 

elinition of an aquifer. 

hydrostratigraphic%& at RFP will be addressed: the upper hydrostratigraphic unit, the 

lower hydrostratigraphic unit, and the Laramie-Fox Hills Aquifer. 

The upper hydrostratigraphic unit consists of several distinct lithostratigraphic units: 

Rocky Flats Alluvium, colluvium, valley-fill alluvium, landslide deposits, weathered 

Arapahoe and Laramie Formations bedrock, and all sandstone units within the Arapahoe 

and Laramie Formations that are in hydraulic connection with overlying unconsolidated 

surficial deposits or the ground surface. This unit includes the Number 1 sandstone. In 
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places where the uppermost sandstone is separated from the surficial materials by 

claystones and silty claystones, it may exist as a semiconfined unit. 

The unweathered Arapahoe and Laramie Formations comprise the lower 

hydrostratigraphic unit. The claystones and silty claystones are generally believed to act 

as an aquitard, inhibiting the downward groundwater movement to the Laramie-Fox Hills 

Aquifer. 

The Laramie-Fox Hills Aquifer is a deep, confrned 

out at the west end of RFP (where it is unconfined 

Gradually, the dip decreases to less than 

(EG&G 1991b). 

the central part of RFP 

0 2.2.5.2 Groundwater Flow 

Generally, ground 

of the surficial all 

tigraphic unit flows along the contact 

and Laramie Formation claystones. 

t, with minor diversions along drainages and 

claystones constrain much of the flow within the upper 

In the far western part of RFP, where the thickness of the surfcial alluvium is greatest, 

the depth to the water table is 50 to 70 feet below ground surface (bgs). The depth to 

water generally decreases from west to east as the surficial material thins. Depth to 

water in the Industrial Area ranged from less than 2 feet to 22 feet in Apnl 1992, which 

was a month of historical high water levels at RFP. In the stream drainages north and 

south of the Industrial Area, seeps are common at the base of the Rocky Flats Alluvium 

and where Arapahoe Formation sandstones are exposed (EG&G 1991b). In the Industrial 

Area, water levels in the upper hydrostratigraphic unit are generally lower in wells where 
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the suficial material is directly underlain by Arapahoe Formation sandstone than in 

n&y wells where the surficial material is underlain by Arapahoe and Laramie 

Formations claystone. Rapid changes in water table elevations occur in response to 

Water levels are 

highest in spring and early summer and lowest during the winter months. Some wells 

are seasonally dry in the Industrial Area. 

0 

> short-term or incident precipitation events and variations in recharge. 

Groundwater in the Laramie-Fox 

area (Hurr 1976; Robson 1983). Water le 

Laramie Formations) wells at RFP indi 

conditions) (EG&G 1991b) on topog 

(discharging conditions) in s lows) (EG&G 1993a). This 

conclusion is based on a lim ertical groundwater gradients 

should be further investigated. 

oundwater recharge area. Recharge to the upper 

recipitation infiltrates through unconsolidated surficial 

dwater flows laterally Wough the Rocky Flats Alluvium and 

The Laramie-Fox Hills Aquifer is recharged primarily where bedrock crops out in the 

western part of RFP along the west limb of the monoclinal fold. Recharge may also 

occur where groundwater infiltrates from overlying unconfined groundwater (Robson 

1983). 

Locally, there are areas of discharge as well as recharge. Seeps occur along 

bedrocWalluvid contacts on steep hillsides, north and south of the Industrial Area. Here, 
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groundwater may evapotranspire or may feed surface streams. As a result of extensive 

paving and building construction in the Industrial Area, it is estimated that less than 40 

percent of the natural surface materials are exposed directly to incident precipitation 

(DOE 1992b). Most of the precipitation runoff is diverted to trenches, culverts, and 

. 

storm-water drains to be conveyed to two surfaa drainages. Baseflow of some of the 

perennial streams is sustained by this groundwater discharge and surface water runoff. 

2.2.6 Climate and Meteorology 

Atmospheric transport of contaminants from 

meteorology, topography, onsite structures, and b 

Information regarding these factors is n 
migration pathways from the Industrial 

potential contaminant 

Climate at RFP is strongly infl 

cool winters with some sn 

Temperatures at RFP ave 4.4 degrees Celsius ("C) (76 degrees 

22°F). Annual mean temperature is 

ture extremes range from 38.89"C (102°F) in 

(Schleicher and Schuell 1982). Infrequent cloud 

percent from 1954 to 1976 (Rockwell 1986). 

Regional topography and upper-level wind patterns combine to create a semiarid climate 

along the foothills of the Front Range. Average annual precipitation is approximately 

15 inches, 40 percent of which falls during the spring season, much of that as wet snow. 

An additional 30 percent of the annual precipitation occurs as summer thunderstorms 

(June to August). Autumn and winter are drier, accounting for 19 and 11 percent of 
I 
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annual precipitation, respectively. Snowfall averages 85 inches per year, falling from. 

October through May (DOE 1980). 

Although the RFP site-specific data are limited, annual.evaporation at the RFP site is 

estimated to be between 31 and 38 inches. This number is based on long-term records 

at Cherry Creek Dam and Fort Collins, respectively (Advanced Sciences, Inc. [ASI] 

199 la). 

Meteorology is influenced by local topograph 

weather systems. The orientation of the F ocal winds. RFP 

lies in a belt of prevailing northwesterly neled across the 

eastern Rocky Flats geomorphologi ity winds have been recorded 

at RFP under these meteorological s occur most frequently in the 

les per hour (mph). The highest reported 

redominance of 

uency of winds greater than 15.6 mph (7 meters per 

nents is typical for RFP (DOE 1992a). 

RFP is affected These channeled 

airflows are especially pronounced under conditions of strong atmospheric stability . 
Similarly, daily cycles of mountain and valley breezes occur at RFP. The general 

upslope air pattern condition for the Denver area is north to south with flow up the South 

Platte River Valley entering Front Range canyons. After sunset, air that contacts 

ownslope winds from Front Range canyons. 

mountain surfaces cools and moves downslope, flowing in a pattern opposite of upslope 

movements. Downslope flows converge with the South Platte River Valley flow and 

move toward the north-northeast. 
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Strong surface air convections commonly produce thunderstorms during the summer. 

This activity causes severe and locally unpredictable anomalies in airflow. Late winter 

and spring conditions can also be influenced by Chinook windstorms. Chinooks are 

strong winds that move from west to east over the continental divide, often reaching 70 

to 80 rnph, but also have been recorded in excess of 120 mph at RFP (Rockwell 1989). 

2.2.7 ECOIO~Y 1 

A variety of plant life is found within RFP. 
western portion of the site is disturbed mix 

length grasses. Short grasses are dominan and are disturbed 
through overgrazing. Sedges and floodplains and wet valley 

bottoms. Cottonwoods and cattail 

on found on the 

Since acquisition of etative recovery has occurred, as 

nsitive species such as big bluestem and 

rado, specifically in meadows in the City of Boulder 

g Clear Creek in Jeffco. To date, the plant has not been 

waste contamina ave been identified. 

Animal populations within RFP are typical of western prairie regions. The chain-link 

fence surrounding the production area limits the Occurrence of large mammals, such as 

mule deer, to the buffer zone. The permanent population of mule deer is estimated to 

be 100 to 125. A number of small carnivores, such as coyotes, red fox, striped skunk, 

and long-tailed weasel, are onsite. Small herbivores are common throughout the plant 

complex and buffer zone. These herbivores include the pocket gopher, white-tailed 

jackrabbit, and the meadow vole (DOE 1980). 0 
@ 
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Commonly observed birds onsite include homed larks, western meadowlarks, mourning 

doves, vesper sparrows, western kingbirds, black-billed magpies, American robins, and 

yellow warblers. Mallards and other ducks often nest and rear young on several of the 

ponds. Killdeer and red-winged blackbirds are found in areas adjacent to the ponds. 

Birds of prey commonly seen in the area include marsh hawks, red-tailed hawks, 

ferruginous hawks, rough-legged hawks, and great horned owls (DOE 1980). 

Rattlesnakes and bull snakes are the most frequently 

bellied racers have also been seen. The eastern short- 

the site, but these and other lizards are not comm 

and the western plains garter snake are found in y of the ponds (DOE 
1980). 

ical environmental monitoring of 

2.3 EXISTING MONITORING AC 

effluent air, ambient air, s 

soil. Ambien 

locations aroun 

in detail in this IM/ 

2.3.1 Groundwater Monitoring 

The current site-wide groundwater monitoring program is an amalgamation of several 

separate monitoring programs that address distinct regulatory-compliance or site- 

investigation objectives. Most of the wells at RFP were installed to fulfill site-specific 

data needs rather than as part of an integrated site-wide monitoring network. Wells are 

currently classified as RCRA, CERCLA, Background, Boundary/Point of Compliance, 

rn 
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iwp$ wp\flutr\imira\pd\aect.Z Mach 8, 1894 2-46 



or Special Purpose. Figure 2-6 shows the locations of monitoring wells in and near the. 

Industrial Area. 

RCRA-compliance wells are in place at the three RCRA-regulated units at RFP (SEPs, 

West Spray Field, and Present Landfill). Wells at these RCRA units serve two purposes: 

upgradient and downgradient RCRA-boundary wells used to obtain chemical data for 

statistically assessing potential releases from the units, -characterization wells 

used to evaluate the nature and extent of contarnha taminant migration rates 

units. CERCLA 

characterization wells have been installed a 

investigation. Each of these wells has a s 

at the OU. Long-term (more nitoring of these wells for 

characterization purposes is us 

characterization have been u 

Boundary wells have 

nd groundwater quality data. 

ndwater quality as it leaves the site, 
rpose wells have been installed for use in 

t leaks or other chemical releases to the 

ng the performance of dams or other engineered 

The analytical sui Y for groundwater samples (the "standard suite") consists of the 

following analytes and analyte groups: Target Compound List (TCL) VOCs; water 

quality parameters; nitrate/nitrite as nitrogen; Contract Laboratory Program (CLP) Target 

Analyte List (TAL) standard and additional metals (dissolved); tritium, plutonium, and 

americium (total); cyanide; orthophosphate; SVOCs; polychlorinated biphenyls 

(PCBs)/pesticides; and the following radioactive isotopes: gross alpha, gross beta, 

uranium, cesium, radium, and strontium (dissolved). 

(wpfl wp\flatr\imirs\pd\rect.2 March 8. 18S4 2-47 100% RECYCLED ~8 @ I  



2.3.2 Surface Water Monitoring 

The Surface Water Monitoring Program is designed to monitor various analytes to ensure 

compliance with regulations, permits, and agreements, to locate the sources of potential 

surface-water contamination, and to develop a comprehensive water quality database to 

assist with surface water management. This monitoring program is divided into five 

subprograms on the basis of functional objectives. These 
monitoring objectives, include the following: 

Regulatory Compliance Monitoring - to m 
in Walnut Creek and Woman Creek d 

(STP) outfall for chemical, biologi 

Routine Operational Monitoring - to ntion ponds, STP, and 

sites within the main fac 

that contribute even d Woman creeks. 

sibly affected by contaminant releases from 

o compare surface water quality from these areas with 

Site-Wide Storm Event Monitoring - to monitor surface water quality and flows 

during the rainfall and snowmelt events at stations along Woman, Walnut, and 

Rock creeks within the RFP boundary. 

Sediment Sampling - to monitor sediments within RFP and at offsite reservoirs to 

determine the fate and transport of contaminants adsorbed by sediments and to 

determine source areas of contaminants. 



2.3.3 Air Quality Monitoring 

The purpose of the Air Quality Monitoring Program is to protect the health of plant 

workers and the general public and to comply with applicable state and federal air quality 
regulations through the detection and measurement of air emissions and ambient air 
conditions. The Air Quality Monitoring Program is divided into four subprograms on 

the basis of functional objectives. their monitoring 

late emissions of 

d uranium; gaseous emissions 

and automatic 

objectives, are as follows: 

building exhaust ducts for plutonium, 

exhaust and 

Nonradiological Ambient Monitoring - to monitor nonradioactive suspended 

particulates in ambient air in accordance with EPA regulations on criteria pollutants 

(TSP and PM-IO). 

2.3.4 Soils Monitoring 

The purpose of the Soil Monitoring Program is to characterize temporal changes ir 

plutonium concentrations across RFP, as well as spatial and vertical distributir 
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t plutonium respective to specific remediation areas. The Soil Monitoring Program is 

divided into the following two subprograms: 

1. Site-Wide Soil Monitoring - to monitor annual changes in plutonium concentrations, 

possibly occurring through soil resuspension and other mechanisms. 

2. Remediation Site Soil Monitoring - to monitor the spa 

plutonium and americium in soils of the RI areas and 

main facilities area. 

ertical extent of 

zone east of the 

Currently, an active soil-monitoring program is 

activities and continued 

ncentrations in buffer 

at has occurred in the 

OU investigations. The existing program 

zone soils is discussed below, along with 

Industrial Area. 

for plutonium and americium at 1- 

tion patterns using RFP as a point source. 

nitoring sites (30 meters square) at 18-degree intervals 

o circles (Figure 2-14). Data from the composite 

changes in americium (since 1988) and plutonium 

concentrations as a result of soil resuspension or other mechanisms. Some variation has 

been observed from year to year, particularly within a 120-degree swath east and 

southeast of the 903 Pad, but this has been attributed to inhomogeneity of the 

wind-deposited radionuclides in the soil (EG&G 1992d). Plutonium and americium 

concentrations at annual monitoring locations outside this zone exhibit much less 

variation and are typically very close to background levels. None of the annual 

monitoring locations fall within the Industrial Area. 
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The Remediation Site monitoring is specific to each OU and includes the FU areas and 

the buffer zone east of the Industrial Area. The scope of the Remediation Site Soil 

Monitoring Program is defined by the IAG, which requires soil sampling of OU1 (881 

Hillside), OU2 (903 Pad, Mound, and East Trenches), and OU3 (offsite). Additional 

sampling is being conducted in OU5 (Woman Creek) and OU6 (Walnut Creek). The 

general intent of these sampling efforts has been to the nature and extent of 

organic, inorganic, and radionuclide contaminatio d sediments at IHSSs. 

but OU2 shallow vadose zone water m 
locations immediately outside the south 

movement of interstitial water and 

monitored continuously, and the 

colloidal plutonium and americium 

t five soil trench 

vadose zone at these locations is 

yzed for total, dissolved, and 

te of physical parameters. 

Two different me sampling soils at RFP. The annual soil 

using RFP Standard Operating Procedure 

are composited from two 1-meter squares within 

Recent sampling in support of the OU2 RI (EG&G 

ng a method developed by CDH, which uses 25 subsamples 

arger sample plot, either 2.5 or 10 acres. The CDH method 

more representative sample from the &-soil interface and should 

be less affected by topographic/homogeneity problems as a result of the larger number 

of subsamples. A disadvantage is the amount of disturbance to the sample plot each time 

it is sampled. The RFP method has the advantage of sampling a relatively undisturbed 

sample plot to a depth that would also measure radionuclides transported down into the 

upper 5 cm of the soil horizon by water, liquid contaminant, or other means. It should 

be noted that the OU2 sampling also incorporated a thorough sampling of the upper 1.0 

meter of the soil horizon using soil pits and trenches at selected sample plots. This 

sampling has provided valuable information regarding the movement of radionuclides in 

@ 
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the vadose zone that can be applied as a model elsewhere at the plant, but would be 

impractical as a routine monitoring tool. 

In September 1991, an extensive soil sampling program was undertaken in support of the 

ongoing investigations at the 903 Pad, East Trenches, and 881 Hillside. Composite 

samples were collected from eighty-four 10-acre plots and. thirty-four 2.5-acre plots 

ianastreet. An 

additional 11 samples were collected from each of 26 soil 

of 1.0 meter. Instrumentation was installed at five exca 

movement in the vadose zone is monitored con 

interstitial water are periodically acquired 

plutonium and americium, in addition to 

, dissolved, and colloidal 

Soil sampling is very well-sui ted sites, less well-suited for 

long-term monitoring, and monitoring programs of five events 

or less. Althoug st environmental medium to receive 

contaminants du contaminants), it is the least likely to 

act as a trans , contaminants in soil are more likely to be 

suspension in water ater runoff or to groundwater or surface water as 

Soils may be susceptible to transport by even low-energy wind activity if soil has been 

disturbed. 

Soils are less conducive to monitoring programs because when a soil location has been 

sampled and disturbed, an adjacent (or nearby) location must be used the next time, 

introducing an unavoidable sampling bias. This problem can largely be reduced by 

taking composite samples over large areas (as was done recently in OU2, the CDH 

method), but the effects of the inhomogeneity of contaminants in a soil medium and 
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disturbance of an area during repeated sampling cannot be totally overcome. Geneay, 

at RFP, the objective of a soil monitoring program is to track radionuclide contamination 

at the air-soil interface to monitor <for net losses or gains as a result of remobilization or 

deposition by wind. 

Because of the nature of soil contamination (Le., a contaminated medium, but not a 

transport medium), most long-term monitoring has been on transport media (air, 
surface water, and groundwater). However, conside surface water sediment 

sampling in support of OU activities has occ G 1993~). As of 
December 1992, several programs were co 

(1) OU1 - 881 Killside (280 soil samples, 
Mound, East Trenches (48 boreh , five soil trenches, 20 soil pits), 

(3) OU3 - Offsite (250 soil sam les), (4) OU4 - Solar Ponds 

unspecified number o 

samples), (7) OU7 - Present Landfill (250 

) OU9 - OPWL (soil borings, test pits 

(comprehensive surficial soil sampling planned). 

s to monitor potential soil transport media, combined with 

g program in the buffer zone, are adequate at this time to 

Soil 
sampling and monitoring programs specific to the individual OUs will provide a detailed 

characterization of contamination at individual sites. 

tion of plutonium- and americium-contaminated soils. 

2.3.5 Footing Drains and Incidental Waters 

Aperiodic sampling and analysis of footing drain waters is conducted for a variety of 

analytes, including organic compounds, metals, and radionuclides. Fifteen foundation 

drains and building sumps are .sampled quarterly and analyzed for pH, conductivity, 
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radionuclides, total dissolved solids (IDS), and nitrate. ,The majority of the footing 

drains discharge directly into storm drains or surface water drainages. These waters are 

analyzed under the surface water program. 

Incidental waters that collect on the ground surface, on drums, around tanks, and in 

berms and excavations are collected and sent to the process waste treatment facility in 

Building 374. These waters are discussed further in Section 7.3 

2.4 MONITORING FOR DECONTAMINATION 
. ACTIVITIES 

Currently, D&D activities are not well de moval of fixed materials 

(including residual constituents of con facilities, including 
buildings. Potential activities include the 

’ Remove fixed equipm 

Retrofit equipment fo 

Dismantlean including glove boxes, ducts, and stacks. 

Modifyo 

Dismantle 

Perform bu 

Excavate under uipment , piping, and foundations. 
ExcavateUBC. 

Environmental and worker safety monitoring for D&D activities will consider the 

following: (1) facility characterization performed during transition; (2) COPCs for the 

facility or activity; (3) COPC sources; (4) engineering controls to prevent releases; and 

(5) levels of COPC detection that require a response, including emergency response. 

Section 9.0 describes potential D&D activities, an approach for developing a COPC list, 

recommendations for verification monitoring, and response planning for D&D activities. 
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3.0 CONSTITUENTS OF POTENTIAL CONCERN, COMPOUNDS OF 
INTEREST, AND SOURCES 

. 

Chemicals were evaluated to identify a preliminary list of potential constituents and/or 

compounds that may require environmental monitoring in soil, surface water and 

sediment, groundwater, and air. These materials are designated as either COPCs or 

COIs based on past or potential releases. Source area loca r compounds (including 
waste streams) and constituents were also identified t of media- and 

pathway-specific environmental monitoring requ 

3.1 APPROACH 

Chemical compounds previously 

evaluated to identify COP 
were accidentally re1 

in the Industrial Area were 

onstituents that 

disposed of improperly by former 

compounds or wastes that could be spilled 

onment (COIs) were identified as the most 
e evaluation of the environmental monitoring system. 

o groups: (1) constituents or wastes from historical releases, 

Id potentially be involved in an unplanned event such as a spill. 

uct inventories 
that are currently stored in buildings, and process wastes that are also currently stored 

in buildings. Figure 3-1 shows the general approach to identifying COPCs and COIs. 
This approach is discussed further in the following subsections. 
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Materials of Concern 
List II for air pathway 

. PCBs 

FIGURE 3-1 
Industrial Area IM/IRA/DD 

Constituents of Potential Concern and Compounds of Interest 



3.1.1 Constituents From Historical Releases 

Information on constituents from historical releases has been identified under the 

CERCLMRCRA program in the IAG among DOE, EPA, and CDH. IHSSs that are 

located in CERCLA/RCRA OUs are included in the IAG. Nine of these OUs are in the 

Industrial Area and are listed below: 

0 OU4 - Solar Ponds; 

e OU8 - 700 Area; 
0 ou9 - OPWL; 
0 OUlO - Other Outside Closures; 

0 OU12 - 400/800 Area; 

0 OU13 - 100 Area; 

0 OU14 - Radiological Sites; 

was supplemented with other 

Integrated Field Sampling 

Inc. [Jacobs] 1993a), 

for Prevention of 

Rocky Flats 

0 

0 

The list of 

Operations and Identicfication of Release Points, Project Tasks 3 & 4 report (CDH 1992), 

and data from other technical documents, to form an initial set of COPCs. These 

documents were also used to identify approximate locations of contaminant releases for 

subsequent source evaluation. Details on the documents that were reviewed are presented 

in Section 3.2. 

In addition, historical releases of PCBs and contamination underneath buildings, or UBC, 

were evaluated. Thirty-five PCB sites were identified in the Assessment of Known, 
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Suspect and Potential Environmental Releases of P a ,  Preliminaty Assessment/Site 
Description (EG&G 1991e) and the HRR. These locations will be specifically monitored 

for PCBs. The HRR also identified locations of UBC. PCBs and UBC are discussed 

in Section 3.2. 

3.1.2 Chemical product Inventories 

Chemical inventories for each b 
personnel in the Chemical Tracking and Control S 
responsible for meeting the reporting requirements u 
Reauthorization Act (SARA) Title III Emergency 

Know Act (EPCRA). Additional inform 
System Engineering Analysis (SEA) 
(EG&G 1993e) and the Waste Stream 

(WSRIC) Database (EG& 

ed from EG&G 

the Fiscal Year (FY) 93 

and Inventory Reporr 

(PSA) within the Industrial Area. This list was compiled from the Waste and 
Environmental Management System (WEMS) Database (EG&G 1993g) and WSRIC 

Database @G&G 19930. 

Locations of RCRA-permitted waste storage areas, where large amounts of hazardous 

wastes could be stored, were identified for geographical-specific evaluation of 

environmental monitoring systems. These databases, locations of RCRA-permitted 

storage areas, and the COIs are described in Section 3.2. 



3.1.4 Others 

Radionuclide chemicals and radionuclide waste streams were evaluated. The list of 

radionuclide COIs includes all radionuclides and SNM that could be stored in buildings 

in the Industrial Area and that could be released through unplanned, accidental spills. 
Radionuclide chemicals are discussed in Section 3.2. 

3.2 DESCRIPTION OF DATA REVIEWED 

The include primary the following: documents and databases that e & O P C s  and COIs 

IAG (DOE et al. 1991); 

Dispersion (DOE 1991a); 

Flats Operations & Idemijication of Release 
4(CDH 1992); 

(Jacobs 1993a); 

Ora$ Environmental Restoration Technical Support Document (EG&G 1992g); 

Historical Release Report (EG&G 19920; 

RFP CTCS Database (EG&G 1993h); 

FY93 Systems Engineering Andysis Facility Characterization and Inventory 

Report (EG&G 1993e); 
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e RFP Waste and Environmental Management System (WEMS) Database (EG&G .. 0 
1993g); and 

e RFP Waste Stream and Residue Identification and Characterization (WSRIC) 
Database (EG&G 19930. 

3.2.1 Constituents of Potential Concern and Sources 

As discussed previously, COPCs are those constitu 
environment from historical spills or past waste 

were compiled from data in RFYRI documents, 

Flazs Operations & Identification of Rele 
19920. 

2) and the HRR (EG&G 

3.2.1.1 Analyte List 

minary COPCs) for MSSs included 

s the metals molybdenum, cesium, strontium, 

L SVOCs; TCL pesticides and PCBs; radionuclides; 

soil sampling parameters. This list is taken from 
Appendix B of the Rocky Plant Site-wide Quality Assurance Project Plan (EG&G 

19910 and the Plan for the Prevention of ConfmiMnt Dispersion (PPCD) (DOE 1991a). 

The list is presented in Appendix 3.1. 

The comprehensive analyte list can be used for preliminary identification of COPCs for 

the purposes of this report. This preliminary list of COPCs must be further screened to 

identify the most important COPCs for a particular area. This screening can be 
accomplished by evaluating the historical use and releases of the constituents at a given 

area and by using risk-based factors derived from toxicity and exposure data. The latter 



was performed for the air-inhalation pathway in the PPCD report. As a result, a smaller- 

list of COPCs (List Il) was identified for the air pathway (DOE 1991a). The analytes 

included on List II are those for which health risk information was available in the 

Integrated Risk Information System (IRIS) database and the Health Effects Assessment 

Summary Tables (HEAST) .  In addition, constituents from the analyte list that did not 

have published values in IRIS or HEAST are undergoing further toKicological evaluations 

to determine if they should be included on List II (D a). The purpose of the 

PPCD is to provide a consisten tential for airborne 

-related activities. transport of site-specific environmental con 
This evaluation was limited solely to the evaluation may 

be used to screen COPCs for other exposu ia (soil, surface 
water and sediment, and ground 

The list of preliminary COPCs for ted as List II in 

nstwtion of Historical Rocky Flats Operations & 

ims, Project Tmh 3 & 4 (CDH 1992), was examined to 

s. The objective of this document was to select constituents 

and radionuclid were most likely to have posed an offsite human health hazard 

under historical routine plant operations. An initial set of 629 materials of concern 
(MOC) was reduced to 32 materials by using a three-stage screening evaluation including 

factors such as known toxicologic properties, release histories, reported inventory 
quantities, offsite health hazards, and the likelihood of release and potential quantity of 

release (CDH 1992). Twelve of the 32 (designated as Group 1) were selected as 
materials for further evaluation based on the reasonable potential for an offsite release 

(CDH 1992). These 12 were checked against the list of COPCs on the analyte list. Of 

the 12 materials, only one (thorium-232) is not included on the analyte list. According 

3-7 
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to the ChemRisk report (CDH 1992), thorium was used in several ways at RFP since 

1952. The quantities of thorium used varied from none to about 238 kilograms in a 

given month. The major use of thorium was in the fabrication of metal parts from 

natural thorium and thorium alloys. The report (CDH 1992) states that thorium may 
have been used as a moldcoating compound in limited experiments, but never on a 
production scale, and it was also used in small but numerous analytical proceduresand 

development programs. The report (CDH 1992) also states th ect conducted in 

the late 1950s to early 1940s involved thorium produc 

Savannah River or Oak Ridge for recovery." 

Three buildings were identified in the Che 
used in the past: Building 771, where so 
nature was conducted; Building 334, whe 

uranium were sheared; and 

parts and thorium "strik from uranium-233. Thorium-232 
should be considered for r near the buildings (334, 771, and 

1992) where thorium was 

work of an unspecified 

of thorium and depleted 

To identify specific geographical areas or sources where contaminants from past releases 

may be of concern, the Dr@ Integrated Field Sampling Plan (Jacobs 1993a) and the 

Drafi Environmental Restoration Technical Support Document (ERTSD) @G&G 1992g) 

were reviewed. The Integrated Field Sampling Plan identifies the locations and major 

chemical contaminants at each IHSS located in OUs 8, 9, 10, 12, 13, and 14. 

Information on contaminants and the approximate location of releases for OUs 4, 15, and 

.. 

16 was taken from the ERTSD @G&G 1992g). This information is presented in 

Appendix 3.3. Locations of these MSSs are presented in Figure 3-2. Based on a 0 
loox RECYCLED (@ 
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preliminary review of this information, hexavalent chromium is not on the analyte list. 

and should be considered for inclusion as a COPC at certain IHSSs where it may have 

been released to the environment. (See Appendix 3.3, MSSs 121, 136.2, 136.3, and 

162.) In addition, as the RFI/FtI program progresses, sample results may indicate the 

presence of other contaminants. These contaminants should be reviewed to identify new 

COPCS. 

The HRR (EG&G 1992g) and the Assess al Environmental Releases of 

PCBs (EG&G 1991e) were evalua s of potential PCB spill areas 

and UBC from past releases su x 3.4 lists the 36 PCB spill 

locations. Additional in results for PCBs can be obtained 

from the FWP Enviro ent. Locations of UBC taken from 
the HRR are presen 

compounds or wastes that have the potential to be released 

g an accident or unplanned event. These substances were 

identified as the most important cqmpounds to include in the evaluation of the 

environmental monitoring system since many of these substances may not be included as 

part of the analyte list. The COIs were compiled from data contained in the RFP 

chemical product inventories and waste stream inventories. Additionally, sources of 

radionuclide COIs were identified from the Reconstruction of Historical Rocky Flats 

Operations & Identificasion of Release Points, Project Tasks 3 & 4 (CDH 1992). 

3-1 1 
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3.2.2.1 Chemical Inventory .. 

The CTCS was the primary source of information on the chemical inventory at RFP. 
As chemical substances are delivered to the central receiving warehouse (Building 130) 

onsite, it is the responsibility of the field coordinator to inform the CTCS group of the 

receipt of the substance, its packaging, and the quantity received. In some instances, the 

chemical compounds are delivered directly to the point of u 

receipt and packaging to the CTCS group. After a ch 

it is no longer tracked by the CTCS. 

The chemical inventory contains inform 

quantity, type of container the substan 

Substances listed as nonhazardous on the 

were removed from the list. 

argon, propane, and heliu 

or substance name, 

the building number. 

ty Data Sheets (MSDS) 

use of the large number of various 

ed to less than 100 pounds at any 

list is found i A. This list of remaining compounds was 
pounds in quantities greater than 100 pounds obtained 

racterization and Inventory Report (EG&G 1993e), and 

tabases. The final list of COIs is in Appendix 3.6, Table the WEMS and the WS 
B. 

To ensure that compounds considered toxic in quantities less than 100 pounds are not 

excluded from this list, the hazardous compounds and extremely hazardous substances, 

identified as part of the EPCRA Tier II reporting requirements, will be added as soon 

as the information becomes available. The EPCRA Tier II report was not available in 

time for this report because the EG&G CTCS group is currently updating it; however, 

the information will be added to Appendix 3.6 when it becomes available. 
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3.2.2.2 Waste S t m  .. 

Waste and environmental management systems and waste stream residue identification 
and characterization are discussed in this section. 

Waste and E nvironmental Manaement Svste m. RFP maintains.data on waste streams 
and waste storage at RFP. The WEMS is stored o ddress Extension ( V U )  

system managed by Waste Programs and provides sive base of information 

on all waste streams including the buildin 

volumes allowed in each unit. This da 

designation of each unit and whether the 

on on the RCRA 

from the M (or Area Location) f the 26 report types available 

All wastes stored in were eliminated because these areas 

rary basis. Wastes stored in %day storage 

accumulation points until the 

inactive PSAs have also been 

ger in use. However, data on these areas are sti l l  kept 

y are an accurate source of the historical use of these storage 

of the EG&G designated PSAs 

as of December 93, which includes all of the EG&G designated PSAs, permitted 

storage tanks (PST) ,  and permitted treatment areas (PTA) in the industrial ara at the 

W. Appendix 3.7 comprises the lists of permitted storage units, as defined by the 

WEMS database, and the waste streams and COIs associated with them. 

waste stream Residue Identification and C haracte riZati0 n. RFP maintains a 
computerized database that is available from the WSRIC report that includes information 

on waste stream constituents, EPA codes, and the process stream inputs. The WSRIC 
database is managed and administered by the Information Resource Group and is used 

100% RECYCLED 
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primarily to track waste streams as they relate to Land Disposal Restrictions (LDR). - 0  
These data were used to supplement the list of COIs for waste streams. 

3.2.2.3 Jtadionuclida . 

Other MOCs are the radionuclide elements and waste used and produced during the 

production operations that O C C U K ~ ~  at RFP. Six radionuclides ntified as MOCs. 

The data on these radionuclides and their locations were ob e Reconstmtion 

3 & 4 (CDH 1992). These COIs are included as 

3.3 FINDINGS 

The COPC and COI lists identified in 
screening constituents and COI 
the limitations of these pre 

e preliminary phase of 

ghts the major findings and 

3.3.1 Constituen 

Research was fy  a preliminary list of COPCs for environmental 

leases at RFP. The result of this work is a list of 
COPCs that include 

pathway (Appendix 3.2). Areas that have been affected by releases include IHSSs, PCB- 

spill areas, and underneath buildings where spills are thought to have occurred 

(Appendices 3.3, 3.4, and 3.5, respectively). 

\ It is recommended that thorium-232 be considered a COPC at or near Buildings 334, 

771, and 881 where it was historically used. Hexavalent chromium should be considered 

a COPC at MSSs 121, 136.2, 136.3, and 162 where it may have been released to the 

0 
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environment. In addition, as information on new constituents is discovered during the 

RFI/RI, the constituents should be considered for inclusion as COPCs. 

The resulting list of COPCs is large. (See Appendices 3.3 to 3.5.) It is recommended 
that further evaluation be conducted to screen this list at a particular area, for a particular 

medium, using information on historical spills (Appendices 3.1, 3.2, 3.3, and 3.4) and 

risk-based criteria such as toxicity and fate and transport. aluation is the next step 

in determining the most important constituents of co 
refining the list of analytes that should be requ 

3.3.2 Compounds of Interest 

The information provided in this 
Section 3.2. The 

Industrial Area at f waste. Thus, certain elements of 

. In addition, the list provided in Appendix 

tted storage units, as defined by the WEMS 

ludes a number of satellite accumulation and 90-day 

n the information provided in 

the chemical product inventories, it is suggested that 

1994 with the chemical compounds reported as part 

of the EPCRA reports. This report will provide a more accurate inventory on the 

hazardous substances stored at RFP. These data are in the process of being compiled 

and were not available at the time of this report. 
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od,(tn CIRASP f o r  rrdlocu:I ldcr).  

are  IS t i v r  t h c . I r d i v l c b l  IOU ~ o l l / r r d l m t  r e q i l r r d  c k t c c t i o n  

i q l c  c o n c e n t r a t i o n  e r c c c d s  f i v e  t i p c s  t h e  d e t e c t i o n  l i m i t  o f  I h e  
t or r t h c d  d c t e c t l a n  limit r s y  not q ~ \  the  rccplrcd d e t e c t \ m  

U = U n f l l t e r c d  
1. Mcarurcd In  the f i e l d  In u c o r d u u e  u i t h  I 

I l m l t .  

I r t r t r m t  or method In me, the volut my b reported 
I l m l t .  l h i r  i o  l l lus t ra tcd  In the e x r p l e  klar: 

f o r  l e d :  

Method In UIC - ICP 
I n o t r u r n t  O e t c c t l m  L l m i t  (101) - 40 
S a p l c  C o n c m t r r t l m  - 220 
Rcqulrcd D e t c c t l o n  L I m i t  ( R D L )  - 1 
I h e  V b l W  of 220 m y  k repor ted  wen tharph t h e  l n o t r u n t  d e t e c t l a ,  

Note: 
t h e  rnplc mtrlr. 

lo1  I w: 

lhc  BpeClfled c k t c c t l m  l i m i t s  a r e  based on a p r c  u a t c r  r a t r i x .  

I. I f  gross rlphr * 5 p c i / L ,  v u l y i c  f o r  R o d i t a  2 2 b ;  i f  nsdiirn 226 1 f i i / L .  m a l y r e  
6. 

I h c  

I h c  d c t c c t l m  1 1 m 1 1 1  prtrmttd wre  c a l c u l e t c d  - 1 %  the f o r r u l a  i n  Y . I . C .  

L L O  Larcr L i m i t  of O c t c c t i m  in  pcl per sample  I n i t .  
BKG Instr-t sockgroud In c a n t i  per mlrute  (091). 
E f t  9 C a m t l n g  e f f l c l c n c y  I n  c ~ d i a l n t e g r a t i o n  p e r  m l m t e  (-1. 
CI frectlanrl r . d l o c h n i c e l  y i e l d .  
S I  f r e c t l a u l  r d l o c h a l c a l  y l e l d  o f  L-I i o l t ~ t i m .  -. A I h c  r a d l o a c t l w  decay c w t r o t  for the  p r r t l c u l a r  r d i a r r l i b c .  
t t h e  e lmpcd t l r e  kturen a q A e  c o l l r r i l o n  ud c c - n t l n g .  
A l lq  S n p l e  MI-. 
B K G  WQ B a c h g r a r d  CMI c h r a t l c m  In  e l n ~ t r i .  

3 

e 
D rn 
2 
0 

V 

(2.22)(E f f )( C l  ) (511 ) c  " ( A I  iq)  

MIA = M i n i m a  D c t c c I a b l c  A c t i v i t y  in 6 1  p r  
e r p l c  l n l t  

BKC = 6- 01 for  L I D  
t f f  . as for l l D  
C I  = I- O B  f o r  110 
S I  a l n c  a i  fo r  L I D  
A iylc a a  f o r  110 
t 0 a u  as for  l lD 
AIIq a y 1  aa  tor 110 
S c q l c  Du = r m p l e  c a n t  c h i r e t i o r ,  io m i r r r t c i  
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8 

8 

8 

8 

8 

8 

MSS 

101 

118.1 
~ 

118.2 
~~ 

123.1 

135 

137 

138 

APPENDIX 3.3 
INDUSTRIAL AREA IM/IRA/DD 

SUMMARY OF INDIVIDUAL HAZARDOUS SUBSTANCE SITES 
LOCATION AND HAZARD SUMMARY BY IHSS 

DRAFT 

LOCATIPTY, I DESCRIPTION 

Liquids and sludges: Pu, Am, tritium, U, Be, Cd, Cr, Ni and 
nitrates. Soils: metals, nitrate, K, Na, Ca, Mg, and 
radionuclides. Bedrock groundwater: nitrates and radionuclides. 

water (seeps): nitrate, metals and radionuclides. 
ic chemicals have been reported near detection limits in 

from the ITS. 
West of Building 7 3 u  A 2 by 40-foot area near a former UST containing carbon ) U o r i & n q  trichloroethene west of Building 730. 

South end of Building 77 \ 
~~ ~~~ 

Valve Vault 7 southwest of 
Building 707 

Cooling Tower Blowdown 
Northeast of Building 374 

t area between Buildings 707 and 778, a carbon 

ill, containing uranium solvents, 

ling tower blowdown 

Cooling Tower Blowdown 
Buildings 712 and 713 

A 10-foot wide zone foundations of Buildings 712 
and 713 possible contam nation from cooling tower blowdown 
water contaminated with chromates. 

Cooling Tower Blowdown 
near Building 779 

~ ~ ~ 

A 50- by 50-foot area north of Building 727. A pipe leak and 
effluent spill toward trench 6, possible chromium and radiation 
activity. * 



ou 
8 

8 

8 

8 

8 

8 

8 

8 

APPENDIX 3.3 
INDUSTRIAL AREA IMllRAlDD 

SUMMARY OF INDIVIDUAL HAZARDOUS SUBSTANCE SITES 
LOCATION AND HAZARD SUMMARY BY IHSS 

DRAFT 

IHSS I LOCATION I DESCRIPTION 

NaOH steam condensate tanks and KOH tank, possible chromium 
and 3,000 disintegrations per minute per liter alpha activity. 

Buildings 771 and 774 Id have also contained 

Page 2 100% RLxycLd 



APPENDIX 3.3 DRAFT 
INDUSTRIAL AREA IMIIRAIDD 

SUMMARY OF INDIVIDUAL HAZARDOUS SUBSTANCE SITES 
LOCATION AND HAZARD SUMMARY BY IHSS 

ou I MSS I L o C A T I m  DESCRIPTION 
~ ~~~~~ ~~~~ 

1 fuel oil a 45- by 60-foot area centered over 

1 tank used in the 

Building 771. A dru ntaminated lathe coolant leaked 
during its transport to the waste treatment facility. Possibly 
carbon tetrachloride and machine cutting oil, percholoroethylene, 
uranium, and plutonium. * 
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8 

8 

9 

9 

9 

184 

188 

121 

122 

123.2 

APPENDIX 3.3 
INDUSTRIAL AREA IMllRAlDD 

SUMMARY OF INDIVIDUAL HAZARDOUS SUBSTANCE SITES 
LOCATION AND HAZARD SUMMARY BY IHSS 

DRAFT I 

LOCATION 1 
~ ~ 

DESCRIPTION 

Radioactive site 9 Activities at the dock included cleaning of depleted uranium parts 
with acetone, perchloroethene, and trichloroethane. (Am 
ERTSD1 .I * 

by 75-foot area located south of Building 991 used to 
clean radioactively contaminated equipment and drums. 

allon drum containing nitric and hydrochloric acid leaked. Acid leak, the south 
corner of Building ture was suspected to be a waste leaching solution 

the 400 Area, which may have contained trace 

OPWL. A network of 
pipelines and tanks that 
extends throughout much of 
the RFP main production 
complex. It is 35,000 feet of 
underground pipelines and 39 
tank locations for a total of 65 
tanks. 

y store process wastes to onsite 
ts. Potential contaminants include 

iron, iodine, phosphate, 
m, nitrate, acids, bases, 

Underground Storage Tanks Tanks stored process Buildings 441 and 123. 
South of Building 441 Nitrates and 

Valve Vault West of Building 
707 

A liquid release containing uranium, solvents, oil, beryllium, I nitric and hydrochloric acids, and fluoride. 
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APPENDIX 3.3 
INDUSTRIAL AREA IMIIRAIDD 

SUMMARY OF INDIVIDUAL HAZARDOUS SUBSTANCE SITES 
LOCATION AND HAZARD SUMMARY BY IHSS 

DRAFT 

ou JHSS LOCATION DESCRlPTION 

9 124.1 
124.2 

A release of process wastewater, high in nitrate and contaminated 
with plutonium and uranium. (Metals PRTSD].) 

, and various other organic and inorganic 

9 124.3 

9 125 Holding tank east 
774 

9 126.1 Out-of-service process waste 

tanks in Building 728 " c  
9 126.2 Out-of-service process waste 

tanks in Building 728 

9 127 Process waste line between 
Building 774 and the sanitary 
wastewater treatment d a n t  

9 132 Underground storage tanks 
under Building 730 

Leaking underground 
small amounts of 

containing mostly water with 

9 146.1 Six underground concrete 
process waste holding tanks 
south of the original Building 
774 

~ ~ ~ ~~~~~~ 

The process waste stored in the tanks was an aqueous solution 
with plutonium, uranium, acids, and caustics. 
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APPENDIX 3.3 
INDUSTRIAL AREA IMllRAlDD 

SUMMARY OF INDIVIDUAL HAZARDOUS SUBSTANCE SITES 
LOCATION AND HAZARD SUMMARY BY IHSS 

9 

9 

DRAFT 

159 

2 15 

ou I IHSS I LOCATION I DESCRIPTION 

10 

. 9  146.6 

9 147.1 

Approximately 25 feet east of Underground fuel oil 
diesel, wastewater 
amounts of l,l,l-trichloroethane. (Hg, Cd, Cu, Pb [ERTSD].) 

ancillary piping. Also stored #2 
oil, solvents, and trace 

129 
Building 443 

9 149.1 

~ 

9 149.2 

I 

The process waste stored in the tanks was an aqueous solution 
with plutonium, uranium, acids, and caustics. 

te levels, uranium, plutonium, beryllium, acids, and 

Two PVC pipes betw 
Building 774 and th 
Solar Evaporation P 

Two PVC pipes between 
Building 774 and the 207 
Solar Evaporation Ponds 

el radioactive wastes containing caustics and acids. 

tes containing caustics and acids. 

Radioactive site Building 559 I P roces ] w jd te ~ 'A&I  nsi n o daqueous solution with radioactive 

The tank h M 1 u d g e d m  of liquid 
storage tank near Building 771 process waste from effluent from 
A concrete mixed waste 

Building 774. 

Page 6 loo% Recycled 
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10 

10 

10 

10 
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170 

174 

APPENDIX 3.3 
INDUSTRIAL AREA IMIIRAIDD 

SUMMARY OF INDIVIDUAL HAZARDOUS SUBSTANCE SITES 
LOCATION AND HAZARD SUMMARY BY IHSS 

DRAFT 

northern fence line, of the 
Property Utilization and 
Disposal Storage Yard 

175 A 25- by 25-foot area in the 
eastern third of a storage yard 
south of Building 980 

Contractor Storage Yard. A 

approximately 50 feet east of 
solar evaporation ponds, in 
vicinity of Building 964 

Two 10- by 20-foot areas in 
the eastern and western 
sections respectively, of 
Building 885 

176 Swiggerton & Walberg 

290- by 390-foot area, 

177 

DESCRIPTION 

Area used to store various containers that contained waste oils 
and spent solvents. 

sed to store drums of maintenance and fabrication shops 
waste paints, waste paint thinner, stainless steel 

freon-based or oil-based lathe coolant. 
radionuclides PRTSD].) 

aintenance and fabrication shops 

Low level radioactiv 
radionuclides [ERTS 

Drum storage areas. Western area stored unused and waste oils. 
Eastern area stored unused and waste paint and paint solvents. 
Waste materials also contained low-level radioactive wastes. 
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APPENDIX 3.3 
INDUSTRIAL AREA IMIIRAIDD 

SUMMARY OF INDIVIDUAL HAZARDOUS SUBSTANCE SITES 
LOCATION AND HAZARD SUMMARY BY IHSS 

DRAFT 

ou I IHSS I LOCATION I DESCRIPTION 
~~~ ~ 

Approximately 30 feet 

solution, nickel sulfate, develooer. and fixer. 
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APPENDIX 3.3 
INDUSTRIAL AREA IM/IRA/DD 

SUMMARY OF INDIVIDUAL HAZARDOUS SUBSTANCE SITES 
LOCATION AND HAZARD SUMMARY BY IHSS 

Page 9 

~~ 

100% Recycled 

DRAFT 

An 8- by 20-foot cargo container and adjacent 20- by 20-foot 
used to store drums of waste auto oil, solvents, paints, 

productionarea . 

lar Evaporation Pond sludge and 
nt. Solidified low-level radioactive 

concentrations range 0 to 1,OOO micrograms per gram. 



ou 1 mss 
12 136.1 

12 ' 

12 

136.2 
136.3 

1.57.2 

12 

APPENDIX 3.3 
INDUSTRIAL AREA IMllRAlDD 

SUMMARY OF INDIVIDUAL HAZARDOUS SUBSTANCE SITES 
LOCATION AND HAZARD SUMMARY BY IHSS 

187 

DRAFT 

12 

Radioactive site southh&a 
Building 444, 447, 440 and 
439 

120.1 

Sulfuric Acid Spill east of 
Building 4433 

Fiberglassing Area north of 
Building 664 

DESCRIIWON 

Used to collect solutions used to clean the cooling towers, 
reportedly acidic or lithium dichromate, lithium chromate and 
hexavalent chromium. Small amounts of depleted uranium may 
have been buried here as well. 

sed to collect solutions used to clean the cooling towers, 
acidic or lithium dichromate, lithium chromate and 
chromium. Small amounts of depleted uranium may 

n buried here as well. 

spills and fires, contaminated soils around 
uding depleted and enriched uranium, 

hydrocarbon solvents, including carbon 
oil, lithium, and chromium. (Pu may be 

the sewer system. 
~ ~~ 

Spills of polyester r e s i n p w s t  materials and 
unspecified cleaning so en 
gamma radiation from 
been detected. 

Higher than background levels of 
nium, uranium, and americium have 
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12 

13 

13 

13 

APPENDIX 3.3 
INDUSTRIAL AREA I M I I W D D  

SUMMARY OF INDIVIDUAL HAZARDOUS SUBSTANCE SITES 
LOCATION AND HAZARD SUMMARY BY IHSS 

147.2 

117.1 

117.2 

117.3 

120.2 7 

South Chemical Storage Site, 
southwest corner of Central 
Avenue and Seventh Street 

l2 I 189 

A wooden waste box whf&ning a glovebox that leaked 
contaminated oil. Probably plutonium contaminated. 

13 

LOCATIOR I DESCRIPTION 

128 Oil Bum Pit No. 1 Waste 
Leak, north of Building 335 

Experimental oil burning in a pit now buried. Reportedly 200 
gallons of what is suspected to have been perchloroethene 
containing depleted uranium. 

Fiberg l a s s f n )  1 Potential residue from spills of polyester resin peroxide catalyst 
Building 6 . and unspecified cleaning solvents. Higher than background 

levels of radiation from plutonium and uranium. 

Nitric A c i d w y A k  ee nitric acid spills. Two of the spills were neutralized with 
west of Buildin bicarbonate. 

Building 865, 250 fee 
Building 883 and 450 

east of Building 551 chips-and turnings, 
aluminum nitrate. occasional buildup of 

sckps and drums of 

radioactivity. 
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13 

IHSS 

134 

13 I 158 

13 157.1 

13 

APPENDIX 3.3 
INDUSTRIAL AREA IMIIRAIDD 

SUMMARY OF INDIVIDUAL HAZARDOUS SUBSTANCE SITES 
LOCATION AND HAZARD SUMMARY BY IHSS 

1 69 

DRAFT 

Waste Peroxide Drum Burial, 
Chemical Storage Area east of 
Building 551 

LOCATION I DESCRIPTION 

Spill of 35 percent h y d r o y f l  

Waste lithium mixed with machinery oils was burned in 55- 
gallon drums for the frre department training. Sodium, calcium, 
solvent-type chemical compounds; graphite; and magnesium may 
also have been present. Sage Aven 

Solvent Burning Ground east 
of Building 335 

~ ~ ~ ~ ~ ~ 

all spills of nitrate-bearing wastes. Leaks from process waste 
Possible low-level radioactive wastes, with nitrates. 

r .  - . 

Diesel fuel and gasolinMmed and extinguished for training 
purposes, magnesium may also be present. Waste solvents may 
also have been present. 

Fuel Oil Tank east 
452 

el oil spills and leaks. 

. 13 

~ 

7 

North Area Radioactive Si 
Building 444 

tions, levels of radioactivity in 

include depleted uranium, enriched 
ents. (Pu may be present 

5 .2~10s disintegrations per minute 

171 

Building 551 Radioactive Site L a u n d u o c  , s offsite shipment by train. Low- 1 level r a d i & A y &  m uranium. 
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13 

14 

14 

19 1 

13 1 

156.1 

APPENDIX 3.3 
INDUSTRIAL AREA IMIIRAIDD 

SUMMARY OF INDIVIDUAL HAZARDOUS SUBSTANCE SITES 
LOCATION AND HAZARD SUMMARY BY IHSS 

14 

DRAFT 

160 

Valve vaultfi'b I Pipe leak - uranium nitrate, plutonium, americium, chloride and 
552 sulfate, and oakite. 

14 

14 

1,500-gallon sodium hydroxide spill. * 

allon drums of 35 percent hydrogen peroxide fell from 

and Central Avenue A 

161 

162 

Radioactive Site 700 Area leased plutonium. (Small amount of U 
No. 1, Building 776 gas b 

Parking Lot 

Building 664 
volatile organics. 

Radioactive Site 700 Area Site 
No. 2 south of Building 771 

Unknown source - volatile organics, radionuclides, beryllium, 
iron, chromium, hexavalent chromium, nitric acid, hydrochloric 
acid. and fluoride.* 
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15 

15 

15 

APPENDIX 3.3 
INDUSTRIAL AREA IMllRAlDD 

SUMMARY OF INDIVIDUAL HAZARDOUS SUBSTANCE SITES 
LOCATION AND HAZARD SUMMARY BY IHSS 

DRAFT 

IHSS I U)CATION 1 DESCRIPTION 

164.1 

164.2 

164.3 

178 

179 

180 

Radioactive Site Storage of a plutonium-contaminated slab. 

No. 2 Buildings 889’ . -  

Building 881 Drum Storage 
Area ess than 9O-day storage. 55-gallon 

in Room 165, first used in the mid- 

at contains hazardous (such as 

Area 

No Information I Original Uranium Chip 
Roaster 
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APPENDIX 3.3 
INDUSTRIAL AREA IM/IRA/DD 

SUMMARY OF INDIVIDUAL HAZARDOUS SUBSTANCE SITES 
LOCATION AND HAZARD SUMMARY BY IHSS 

16 

16 

DRAFT 

194 

195 

ou I IHSS 

15 I 211 

15 I 212 

16 192 

16 193 

LoCATIslfJ\ I DESCRIPTION 

Unit 26, B U J ~ ~  I No Information 
Storage Ar 

Unit 63, 
Storage 

Unit 32, Building 881 pxc&i Injormation 
Bench Scale Treatm. t 

Floor drain of Building 708 m 155 gallons of 25 percent ethylene 
into a floor drain in December 

700 Area near Building 707 Steam condensate line P P B h d n g  br 707. Water from this 1 line flowed through Po B into Walnut Creek (ERTSD).* 

Onsite south of Lindsay 
Ranch, northeast of RFP 
Production area 

V Cylinders of nickel carbonyl were lowered down a drilled hole 
where the nickel carbonyl was destroyed. Two cylinders where 
wedged in the hole and buried in place (ERTSD). 
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APPENDIX 3.3 
INDUSTRIAL AREA IMllRAlDD 

SUMMARY OF INDIVIDUAL HAZARDOUS SUBSTANCE SITES 
LOCATION AND HAZARD SUMMARY BY IHSS 

ou 
16 

16 

DRAFT 

IHSS LOCATION DESCRIPTION 

Backwash from the raw water treatment plant was collected in 
the unlined pond during the early 1900s. The pond was reported 

destroyed in the late 1970s. The area is now paved 

metal sites used to dispose of nonradioactive, 
s, nonprecious scrap metal. One site may have 

transformers that contained PCBs (ERTSD). 
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APPENDIX 3.4 

Basement of Bldg. 444 

DRAFT 

There are three drains in the area of the 
documented spill. One drain has been 
cemented over. 

II 

INDUSTRIAL AREA IMllRAlDD 
PCB SITES 

~ 

PCB Site 

1 

2 

3 

4 

5 

6 

7 

a 

NW of Bldg. 444 
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APPENDIX 3.4 DRAFT 

INDUSTRIAL AREA lM/lRA/DD 
PCB SITES 

PCB Site 1OJ;ATION I DESCRIPTION CATEGORY IHSS 

157.2 9 Area may have been impacted by surface 
water runoff contaminated with PCBs. 

Near 172 and 190 10 

11 Near 172 and 190 Ill , 

Near 172 N of Substation 

S of 661-675 Substation 

12 50-002 shows visible evidence 
valve on 'North side. Sample 
11/91 show high levels 

a t  this site in the past. 

13 II 

14 Near 121 Adjacent to Bldg. 666 II 

15 180 Bldg. 883 Drum Storage 
Area 

. ' I 1  Three transformers gear may 
have leaked oil 
retrofilled in 1987. 
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APPENDIX 3.4 

INDUSTRIAL AREA IM/IRA/DD 
PCB SITES 

PCB Site 

16 

17 

18 

19 

20 

21 

22 

23 

Near 179 Two transformers leaked in the past. The 
transformers were removed, retrofilled, and 

ther location. The old pad was 
e site consists of a partially 

a 
DRAFT 

CATEGORY 

I1 

I I  

II 

II 

111 

I I  

II 

II 
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INDUSTRIAL AREA IMllRAlDD 
PCB SITES 

DRAFT 

CATEGORY 

I 

I 

111 

0 s 
Page - 4 100% RrsycM 



Near 150.1, 139.1, 
139.2, 163.1, and 

163.2 

32 I Near IHSS 117.1 

33 Near 151 and 206 

II 36 I 
Category 1 - Known R 
Category II - Suspects 
Category I l l  - Potential 

APPENDIX 3.4 

INDUSTRIAL AREA IMIIRAIDD 
PCB SITES 

DRAFT 

Elevated concentrations of PCBs were 

eet NW of the Solar 

y have leaked before 
987. One transformer 

3leases 
1 Releases 
Releases 

Information from the Historical Release Report (EG&G 1 992f) and the Assessment of Known, 'Suspect and Potential Environmental 
Releases of Polychlorinated B@hen yls (EG&G 1 99 1 e) 

Note: The PCB site locations are currently being investigated. Some PCB information in the 1992 HRR may be.incorrect. The HRR 
will be updated in March 1994. Sample results from PCB locations are available from EG&G Environmental Management Division. 
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3.14 Under Building Contamination 

PAC Referknct Number. See below 

IHSS Reference Number. Not Applicable 

Unit W e :  Under Building Contamination (UBC) 

The following buildings are proposed to be UBCS The PAC reference number for these sites is UBC with the 
building number. For example, UBC-122 indicates that Building 122 is considered a Potential Area of Concern 
due to possible under building contamination. 

Building 122 (UBC-122) 
Building 123 (UBC-123) 
Building 125 (UBC-12.5) 
Building 331 (UBC-331) 
Building 371 (UBC-371) 
Building 374 (UBC-374) 
Building 439 (UBC-439) 
Building 440 (UBC-440) 
Building 441 (UBC-441) 
Building 442 (UBC-442) 
Building 444 (UBC-444) 

- _  

Building 779 (UBC-779) 
Building 865 (UBC-865) 
Building 881 (UBC-881) 
Building 883 (UBC-883) 
Building 886 (UBC-886) 
Building 887 (UBC-887) 
Building 889 (UBC-889) 
Building 991 (UBC-991) 

Approximate Location: RFP W a r n  manufacuring area (see Figure UBC-I) 

Dateh) of ODeration or Occurrence 

Variable. but the range is from 1952 to pnsent 
a 
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Descriution of Omration or Occurrence 

Soil and/or 'groundwater beneath the identified buildings may have become contarninared because of the nan~re 
of the activities within these buildings. Numerous indoor unplanned events and routine operations may have led 
to under building contamination. These events are not all similar in nature or scope. Some of these unplanned 
events have involved extremely small spills of hazardous materials (such as that of a reagem bode in a 
laborarory) while others have been major i n d u d a l  accidents (such as the 1969 fire in Building 776 and Building 
777). In addition to these identifiable events. there is also the pssibility of routine opexiitions connibuting to 
under building co~armnatl * 'on For example, leaking process waste lines could contribute to under building 
C O N a r m n a n  * 'on. Leakage from such lines is generally cleaned up upon its identification, but a! times the affected 
environment is under a building and is not remeuiated. Tanks associated ese buildings may have leaked 

on of the environment 
beneath the building. 

This list is not intended 
ve occurred which may 

have led to under building contamination. 

Buildinq Descriution 

122 This building houses the Medical lding began in 1952. 

of a section of flmr.' 

ealth Physics operations. Use of this building began KI 

ratory. such as a nitric acid mixed with ether incident in December 
sed of out the window during the eariy years of plant operauon.' This 

boratory generates low-level radioactive liquid waste and chemical wasre. 
Known or suspected underground waste line leakage has contributed some matenal to the soil 
beneath the building.' 

37 1 This building houses the new Plutonium Recovery Facility. Use of this building began in 1981. 

UBC-2 
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Maintenance personnel discovered approximately fifty-five gallons of waste wafer on the floor of 
, Room 2217 on August 2, 1989.3 This incident resulted in the filing of a RCRA Contingency Plan 

Implementation Report (89-01 1). 

A RCRA inspection of a %day accumulation area located in Room 3811 revealed that a metal 
55-gallon drum containing dilute sulfuric acid solution had rupmred on December 20.1989.' This 
incident resulted in the filing of a RCRA Contingency Plan Implementation Report (89-023). 

This building houses a process waste neannen~ system. Limited use of this building began in the 
late 1970s. 

A solution of 40% dissolved ninate salt overflow 
1989, and ran into the process waste floor drains.' 
Contingency Plan implementation Report (89 

Process solution filled a glove box in 
approxunaxely 50 gallons spilled onto the 
the filing of a RCRA Contingency Plan I 

Approximately 100 gallons of 
drained through a process floor 
of a R C M  Contingency Plan 

Approximarely 500 

a 

374 

3-B in Room 3809 on June 15. 
resulted in the filing of a RCRA 

window of the box. and 
This incident resulted in 

ed from a pump in Room 3810 and 
89.' This incident resulted in the filing 

hydroxide salt leaked from a tank in Room 
floor to a hallway beneath the mom.' This incident 

y Plan implementation 

ncenuate in Room 3809, the spill was rinsed down the 
n September 18, 1990, and resulted in the filing of a 

mentation Report (90-008). 

oor drain, 150 gallons of brine concentrate spiUed onto the floor of Room 
occurred on October 4. 1990, and resulted in the filing of a RCRA 

439.440, 

444.447 

These buildings house modification and machining facilities. which have, in the past, included 
materials such as uranium, beryllium. and lithium. 

A M a y  1960 vacuum collector fire in Building 447 and a December 1962 uranium/beryllium 
release from Building 444 have impacted much of the 400 Area. Thus. Building 439, Building 
440. Building 444, and Building 447 must be considered radioactively infiltrated to some degree. 
as should the footings and foundations of these buildings.' 

442 This building is currently a filter test facility, but once had a decontamination laundry located in 
i t  The fim use of this building was in 1953. 

Tbe soil beneath the building is potentially affected by both radioactive and chemical materia 
including uranium, beryllium. and enriched uranium from the laundry opemions. Tht soil in the 
vicinity of this building has also been affected by instances of radioactive release. In I)ecem&r 
1963 rag cleaning b m l s  leaked or spilled. Liquid draintd into the ditch on the no$~&@too& 



the building. In 1964 the laundry was infiltrated by radioactively contaminated clothing 
, Building 883.’ .. 

444 This building houses general fabrication operations. These operations include machining, casting. 
and other related operations. Use of this building began in 1953. 

The sewage maanent plant received a greenish substance which was tracked to Building 444 and 
an incident involving the overflow of a hazardous waste tank by chromic acid solution on February 
22, 1989.” This incident resulted in the m n g  of a RCRA Contingency Plan hplememtion 
Repon (89-001). 

It was discovered that the continuous flow fabric fi m 1 was overflowing. Low-level 
of !he filter.12 This incidenr 

ncy Plan Implementation 

porary bypass for a filter.” 
ted in the filing of a RCRA Contingency 

ed from a fume scrubber tank in Room 
CRA Contingency Plan 

oom 245 flooded the floor and several baths c a n t a i r ( )  
hydrochloric acid, and nickel. The water then lhmugh 
moms 9. 10. and 1 I . ”  This incident occurred on May 

plementauon Report (9G005) was filed on this incident. 

559 b ding h se the onium analytical laboratory. Use of this building began in 1968. <nIU 
Facility was originally built with Pyrex glass waste lines in 1968. Less 

sections taken beneath the building confirmed some infiltrauon.‘ 
nsmmion a break was discovered. In 1972. PVC pipe was installed as a 

In May 1977. water in the manhole south of Building 559 was found to conrain plutonium 
contamination.’6 

70 1 Building 701 is a maintenance shop. 

Rocess waste backed up into a stool and sink’ 

707 This building houses general fabrication and assembly operations for plutonium. Use of this 
building began in 1972. 

W n  Building 707 was being built. excavation of the area revealed that the process waste drain 
from Building 881 had badly corroded with resultant leaks.” 

This building houses process waste tanks for Bulding 707. 73 1 

1oOX RECYCLE0 



On August 28, 1 9 9 1  the p ~ ~ c e s s  waste tanks overflowed 750 gallons of process waste to the 
, secondary containment" Although this single event should not have impacted the environment 

over the course of operations of Building 707 the possibility exists that the soils near Building 73 1 
have become infiltrated. 

770 This building houses waste storage facilities. Use of this building began in 1965. 

In August. 1972. a punctured scrap box and drum resulted in up to 200,000 dpm/100 square 
centimeters and around the building.' 

This building has housed the primary plutonium and amen * 

s 

77 1 operations. This building 

A sewer line break in May 1968 at Buil 
with the release of low level radioactive 

Construction excavation in Septe 
which contains a process waste 

e lift station tank overflow 
terials to the Building 771 outfall' 

g 771 and Building 774 exposed tunnel 
ks in the runnel were sealed and eight 

#469 in Room 149. plumnium contamrnated 
onto the floor." This incidenr m n e d  Apnl 13. 

ontingency Plan Implementation Repon (89-ooj) 
nitric acid flow 

treatment system. Use of this building began in 1953. 

There was some minor environmental 

774 

In August v g  process waste tanks resulted in minor envimnmental infitraaon' 

In May 1979 the original Building 774 footing drain was located. It had Nsfed through on the 
bottom side.'D 

In October 1975, during excavation for a new sump pump (SP-102-2) in Room 102, contaminated 
soil with over 1.5 M (1500,000) disintegrations per minute was encountered2' A water sample 
collected on October 30, 1975, from the floor of Room 102 revealed 35,000 counts per minute.= 

776 ?his building houses general plutonium fabrication and foundry operations. Use of this building 
began in 1957. 

A fire on May 11.1969 released plutonium to all of Building 776 and Building 777 and areas of 
Building 771, Building 778, and Building 779.' 

In June 1964 a glove box explosion resulted in an extensive release of plutonium to the interior 
and exterior of the building.' 
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In October 1964 a tagged out valve was opemi allowing contaminared carbon tetrachloride 
overflow a lathe box and flow through a crack in the floor. contaminatin g the mom below- 

On October 23. 1989, personnel in the Non-Destructive Analyses group noticed a liquid from the 
process waste tanks T-lA&B and T-2A&B on the floor and in the bermed areau This incident 
resulted in the filing of a RCRA Contingency Plan implementation Repon (89-016). 

This building houses general plutonium research and development activities. Use of this building 
began in 1965. 

8 

779 

Building 779 was erected over the site of one of the o 
excavation in September 1962, radioactive readings 
of water in these excavations reached levels of 150 
mostly uranium.' 

In June 1969 an impmperiy opened 
throughout the building and adjacent 

lar evaporafion ponds. During 
were noted, and later, pools 

aterial involved was 

of radioactive material 

88 1 Building 881 currenrly houses pri ffice suppon operations. Various other 
as uranium recovery. machining, and operations have been condu 

fabrication. Use of this building 

g, and forging operations. Use of this building beg@ 

a tank in Room 139, 
e filing of a RCRA 

883 

887 f this building began 

tanks had over-flowed 
on to the floor with excess water from the acid scrubbers in mom 266.3 This incident resulted 
in the frling of a RCRA Contingency Plan Implementation Report (89413) 

991 This building currently houses storage. non-destructive testing, and metallography operations. 
Various other operations have been conducted in this building in the past such as assembly of some 
parts. laboratory work. and shipping and receiving. (Although identified as UBC-991. this UBC 
is also considered rn include the associated storage vaults - Building 996, Building 997, Building 
998, and Building 999 - and is identified as such on the map). 

It was stated that trace uranium and plutonium infiltration of soils under Building 991 was possible. 
although wncenuiuions of uranium might be undetectable.' Also, according to CEARP Phase 1. 
routine surveys of the vaults associated with Building 991 have indicated that they art free of 
radioactive contamination with the exception of tunnel 996 which might be slighly urani 
infiltrated.16 

loox RECYCLED e$ 
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In addition to .the information available on specific events in or near buildings that may have led to under 
building contamination. there are also data that indicate the presence of contamination under buildings. These 
data were generated as a pan of routine environmental monitoring, or generated in response to some specific 
activity or event. Footing drain and building sump data provide indications of possible under building 
contamination when some analytical parameters in the water from the footing or building sump are present in 
elevated concentrations. The water from footing drain and building sumps has historically been analyzed for 
total cljssolved solids. conductivity. nitrate nitrugen, pH, gross. alpha activity. gross beta activity, and tritium 
activity. Footing drains and building sumps for which elevated concenuauons of some contaminant or indicaror 
parameter have been nored at least once include: the number one Footing Drain (FD) for Building 371 (FD 371- 

ting drains and may 
1). FD 371-2, Building Sump (BS) 444-2. FD 516-1, FD 707-1. BS 707-2. BS 707-3. FD 771-1, FD 774-1, FD 

be present in other footing drains.29 

them even though the use of 
the building has changed and that particular pipe may no 
handled uranium, and as late as 1977 uranium contamhati 

These soils may be contaminated with radi 
contaminants in soils beneath any panicular 
conducted in that building and the raw and w 

. acids, and bases. The most likely 
through knowledge of the operaxions 

th those operations. TIE Contaminants 

events that cod 

Inside building events have largely been cleaned-up or otherwise addressed without noticeable impacts on the 
outdoor environment. However, due to the long time frame. history of operations. and difficulty in detecting 
soil contamination beneath buildings. the soils beneath a number of buildings should clearly be considered PACs. 

Fate of Constituents Released to Environment: 

No documentation was found detailing the fate of constituents released to the environment 

Comments: 

For the purposes of this document the buildings listed under Unit Name have been added to the List of PACs. 
Some are already addressed as sepame PACs. Funher information on the drains and undergrowl waste lines 
can be found in Water Quality Data For Foundarions And Building Sumps (Document #1600830). 
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Refemcts: 

' 1601057 
1600065 
1700784 

' 1700796 
' 1/00781 

1700794 
' 1700795 
' 1700799 

1700803 
. lo 1700804 

' I  18ooM3 
1700783 
1700787 

I' 1700790 
Is 1700800 
l6 1500863 
" 1600169 
l a  1503414 

1800028 
1500925 
1700452 
1600187 

a 1700789 
24 1700791 
ts 1700786 
26 1501999 
'' 1600830 

1500883 
29 1503441 
10 1500584 
" 1500979 

Other References of In t e rn  

16W059 
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Appendix 3.6 

Table A 
Industrial Area IMllRAlDD 

L,;t of Chem,cals Excluded from the Chemica.; o Interest 

(These chemicals were excluded because they totaled less than 100 pounds at any 
particular location.) 

Air 
Argon 
Nitrogen 
Liquid Nitrogen 
Propane 
Treated Water 
Influent Water 
Domestic Water 
Domestic Cold Wate 
Hydrogen Per oxide 

ssion Material 

Oil, Vactra 
Polymer, 11 92 
Process Waste 
Propylene Glycol 
Raw Sewage 
All Regal Oil R&D 68 
All Regal Oil R&O 68 
Sodium Hydroxide 
Sunquench 1021 
Tranutex F 
Trim Sol 
Unisyn #6085 and 6085A 
Uncontaminated Wastewater 
Velocite Oil 

(wpf) h:\wp\flals\im-ir;l\pdbppcnd.3 03/05/94 
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Appendix 3.6 
Table B 

Industrial Area IMIIRAIDD 
Chemicals of Interest 

BUILDING 
~ ~ 

123 
123 
1 24 
125 
130 
130 
130 
21 8 
21 8 
221 w 
224 
224 
33 1 
33 1 
37 1 
372A 
374 
374 
374 
374 
374 
444 
444 
444 
444 
549 
55 1 
55 1 

~~ 

CHEMICAL NAME 

Methylene chloride 
Fuel Oil #2 
Mercury 
Nitric Acid 
Nitric Acid 
Phosphoric Acid 
Nitric Acid 
Nitric Acid 
Fuel Oil #6 
Fuel Oil #6 
Fuel Oil #6 
Diesel Blend #2 60% 1 #  40% 
Gasoline 
Solvent Mineral Spirits 
Diesel Fuel 
Phosphoric Acid 85% 
Sulfamic Acid 
Hydrochloric Acid 
Nitric Acid 
Sod i um Hydroxide 
1,1,1 -Trichloroethane 
Oakite 162 
Oakite Concentrate 
Oakite 160 
Freon 12 
Oakite Aluminum Cleaner NST 
1,1,2-Trichlorotrifluoroethane 

~~ 

QUANTITY 

1,000 gal. 
500 gal. 
50 gal. 
215 Ib. 
714 Ib. 
1,125 Ib. 
440 gal. 
20,000 gal. 
20,000 gal: 
783,958 gal. 
1,900,000 gal. 
1,890,000 gal. 
6,000 gal. 

.190 Ib. 
500 Ib. 
24 gal. 
360 gal. 
4,140 Ib. 

~~ ~ 

STORAGE 

AST 
Glass Jugs 

Glass 

AGT 

AST 
AST 
UST 
UST 

STL Drum 
Fiber Drum 
Fiber Drum 
Fiber Drum 
AST 

ST Drum 

100% Racycled 
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Appendix 3.6 
Table B 

dustrial Area IM/IRA/DD 
Chemicals of Interest 

BUILDING 

559 
562 
61 

707 
709 
709 
71 5 
727 
77 1 
77 1 
77 1 
771 
77 1 
771 
77 1 
77 1 
776 
776 
779 
881 
89 1 
89 1 
989 

T221W 
707 
551 
55 1 
663 
707 
883 

CHEMICAL NAME 
~ ~ 

Carbon Tetrachl 

Diesel Fuel 
Diesel Fuel 
Tremlastic 

Diesel Fuel 
Diesel Blend 
Diesel Fuel 
Diesel Fuel 
Nitric Acid 12N 
Nitric Acid .35N 
Potassium Hydroxide 
Sulfuric Acid 
Lewatit MP, #500 
Lewatit Ump, #950 
Nitric Acid 7N 
Fuel Oil 
Trichlorotrifluoromethane 
Diesel Fuel 
Diesel Fuel 
Diesel Fuel 
Hydrochloric Acid 
Sodium Hydroxide 
Diesel Fuel 
Fuel Oil #6 
Solvent Ill 
Freon 11 
1,1,2-Trichloro-l,2,2-Trifluoroethane 
Cleaner, Freon TF 
Trichloroethane 
Perchloroethvlene 

QUANTITY 
~ ~~~~ 

1,000 gal. 
3,000 gal. 
400 gal. 
10,440 gal. 
8,400 gal. 
4,000 gal. 
5,260 gal. 
3,000 gal. 
600 gal. 
210 gal. 
5,500 gal 
440 Ib. 
1,770 Ib. 

783,958 gal. 
5,400 Ib. 
270 gal. 
1,380 Ib. 
110 gal. 
600 gal. 
732 gal. 

~ ~~ 

STORAOE 

UST 
UST 

AST 
UST 
UST 
UST 
UST 
UST 
UST 
AST 
Containers 
Fiber Drum 
Fiber Drum 
UST 
AST 
Steel Drum 
UST 
AST 
UST 
UST 
AST 
UST 
AST 
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I 

P a g e  No. 
02/17/94 

E PA-COO E S 

ENDRIN 
ENDRIN 
DO01 
DO02 . 

DO03 
DO04 
DO05 
DO06 
DO07 
DO08 
DO09 
DO07 
DO10 
DO1 1 
DO19 
ENDRIN : 
ENDRIN 
ENDRIN 
ENDRIN 
DO01 
DO02 
DO03 
DO04 
DO05 
DO06 
DO07 
DO08 
0009 
DO10 
DO1 1 
DO19 
ENDRIN 
ENDRIN 
ENDRIN 
ENDRIN 
DO01 
DO02 
DO03 

1 

C H EM-N AM 

e APPENDIX 3.7 
INDUSTRIAL AREA IM/IRA/DD 
PERMITTED STORAGE UNITS 

WASTE-TYPE BUILDING 

RES,REM,TRU,LLU,LAB,TRM,LLM 371 
RES,REM,TRU,LLW,LAB,TRM,LLM 371 
RES, REM 371 

371 
371 
371 
371 
371 
371 
371 
371 
371 
371 
371 

LEAD 
MERCURY 

SELENIUM RES,REH 
SI LVER RES,REM 
CARBON TET RES, REM 

RES,REM 
RES, REM 
RES,REM 
RES,REM 

PSA A 
PSA . A 
PSA A 

PSA A 
PSA A 

UNIT 

90.19 
90.19 
90.2 
90.2 
90.2 
90.2 
90.2 
90.2 
90.2 
90.2 
90.2 
90.7 
90.2 
90.2 
90.2 
90.2 
90.2 

ROOM 

1115 
1115 
3606 
3606 
3606 
3606 
3606 
3606 
3606 
3606 
3606 
3341 
3606 
3606 
3606 
3606 
3606 
3606 
3606 

UNIT-TYPE STATUS 

PSA 
PSA 
PSA 
PSA 

PSA 
PSA 
PSA 
PSA 

PSA 
PSA 
PSA 

PSA 
PSA 

PSA 
PSA 

PSA 

PSA 
PSA 

PSA 

A 
A 
A 

A 

A 
A 
A 
A 
A 

A 
A 
A 

A 
A 

A .  
A .  
A 
A 

A 

LEAD 
MERCURY 
SELENIUM 
S 1 LVER 
CARBON TET 

RES,REM,TRU,LLU,LAB,TRM,LLM 
RES,REM,TRU,LLW,LAB,TRM,LLM 
RES,REM,TRU,LLU,LAB,TRM,LLM 
RES,REM,TRU,LLU,LAB,TRM,LLM 
RES,REM,TRU,LLW,LAB,TRM,LLM 
RES,REM,TRU,LLU,LAB,TRM,LLM 
RES,REM, TRU, LLU,LAB, TRM, LLM 
RES,REM,TRU,LLU,LAB,TRM,LLM 
RES,REM,TRU,LLW,LAB,TRM,LLM 
RES,REM,TRU,LLW,LAB,TRM,LLM 

RES,REM,TRU,LLW,LAB,TRM,LLM 
RES,REM,TRU,LLU,LAB,TRM,LLM 
RES,REM,TRU,LLU,LAB,TRM,LLH 
RES,REM,TRU,LLW,LAB,TRM,LLM 
RES,REM,TRU,LLW,LAB,TRM,LLM 
RES,REM,TRU,LLW,LAB,TRM,LLM 
RES,REM,TRU,LLW,LAB,TRM,LLM 
RES,REM,TRU,LLW,LAB,TRM,LLM 
RES,REM,TRU,LLW,LAB,TRM,LLM 

A 

A 

A 

371 
371 
371 90.20 PSA 
371 90.2 PSA A 

371 PSA A 

371 90.20 
371 90.20 
371 90.20 
371 90.20 
371 90.20 
371 90.20 
371 90.3 
371 90.3 
371 90.3 

2223 
2223 
2223 
2223 
2223 
2223 
3337 
3337 
3337 

PSA 

PSA 

PSA 

PSA 
PSA , 

PSA 

PSA 
PSA 
PSA 



Page No. 
02/17/94 

EPA-COOES 

DO04 
DO05 
DO06 
DO07 
DO08 
DO09 
DO10 
DO1 1 
DO19 
ENDRIN 
DO06 
ENDRIN 
ENDR IN 
ENDR I N 
DO01 . 
DO02 
DO03 
DO04 
DO05 
DO06 
DO07 
DO08 
DO09 
DO10 
001 1 
DO19 

. ENDRIN 
ENDRIN 
ENORIN 
ENDR IN 
DO01 
DO02 
0003 
DO04 

1J ENDRIN 
rn 
9 

ENDR 1 N E 
0 

2 

CHEM-NAM 

LEAD 
MERCURY 
SELENIUM 
SILVER 
CARBON TET 

WASTE-TYPE 

APPENDIX 3.7 
INDUSTRIAL AREA IM/IRA/DD 
PERMITTED STORAGE UNITS 

RES,REM,TRU,LLU,LAB,TRM,LLM 
RES,REM,TRU,LLW,LAB,TRM,LLM 
RES,REM,TRU,LLU,LAB,TRM,LLM 

RES, REM, 

BUILDING UNIT 

371 90.3 
371 90.3 
371 90.3 
371 90.3 
371 90.3 
371 90.3 
371 90.3 
371 90.3 
371 90.3 
371 90.3 
371 90.7 
371 90.3 
371 90.3 
371 90.3 

RES,REM,TRU,LLU,LAB,TRM,LLM 
LEAD RES,REM,TRU,LLW,LAB,TRM,LLM 
MERCURY RES,REM;TRU, LLW, LAB,TRM,LLM 37 

ROOM 

3337 
3337 
3337 
3337 
3337 
3337 
3337 
3337 
3337 
3337 
3341 
3337 
3337 
3337 
3543 
3545 
3543 
3543 

SELENIUM 
SI LVER 
CARBON TET 

RES,REM,TRU,LLW,LAB,TRM,LLM 
RES,REM,TRU,LLU,LAB,TRM,LLM 
RES,REM,TRU,LLW,LAB,TRM,LLM 
RES,REM,TRU,LLW,LAB,TRM,LLM 
RES,REM,TRU,LLW,LAB,TRM,LLM 
RES,REM,TRU,LLU,LAB,TRM,LLM 
RES,REM,TRU,LLW,LAB,TRM,LLM 
RES,REM,TRU,LLW,LAB,TRM,LLM 
RES,REM,TRU,LLW,LAB,TRM,LLM 
RES,REM,TRU,LLW,LAB,TRM,LLH 
RES,REM,TRU,LLW,LAB,TRM,LLM 
LAB,LLW,LLM,REM,RES,STD,TRM,TR 
U,LLT 
RES,LAB,TRU,LLU,REM,STD,TRM,LL 
U 

371 "' 

371 
371 
371 
371 
371 
371 
371 
371 
371 
371 
371 . 

371 

UNIT-TYPE STATUS 

PSA A 
PSA A 
PSA A 
PSA A 
PSA A 
PSA A 
PSA A 
PSA A 
.PSA A 
PSA A 
PSA A 
?SA A 
PSA A 
PSA A 
PSA A 
PSA A 
PSA A 
PSA A 
PSA A 
PSA A 
PSA ' A 
PSA , A 
PSA A 
PSA A 

90.4 PSA 
90.4 PSA 
90.4 PSA 
90.4 3543 PSA 
90.5 2207 PSA 
90.5 2207 PSA 
90.5 2207 PSA 
90.5 2207 PSA 
90.1 3189 PSA 

90.11 31878 PSA 

A 
A 
A 
A 
A 
A 
A 

A 
A 
A 
A 

A 



Page No. 
02/ 17/94 

E P A-COO E S 

DO01 

DO02 

D 003 

DO04 

DO05 

DO06 

DO07 

DO08 

DO09 

DO10 

DO1 1 

DO18 

DO19 

DO22 

DO28 

DO29 

ENOR I N 

ENDRIN 

ENDRIN 

CHEM-HAM 

LEAD 

MERCURY 

SELENIUM 

SILVER 

APPENDIX 3.7 
INDUSTRIAL AREA IM/IRA/DD 
PERMITTED STORAGE UNITS 

WASTE-TYPE BUI LOING 

LAB,LLU,LLM,REM,RES,STD,TRM,TR 371 
U,LLT 
LAB,LLU,LLM,REM,RES,STD,TRM,TR 371 

371 

371 

371 

U,LLT 

U,LLT 
LAB,LLU,LLM,REM,RES,STD,TRM,T 
U,LLT 

UNIT 

90.1 

90.1 

90.1 

90.1 

90.1 

90.1 

90.1 

90.1 

90.1 

BENZENE LAB,LLU,LLM,REM,RES,STD,TRM,TR 

CARBON TET lAB,LLU,LLM,REM,RES,STD,TRM,TR 

CHLOROFORM LAB,LLW,LLM,REM,RES,STD,TRM,TR 

U,LLT 

U,LLT 

U,LLT 
LAB, LLW,LLM, REM,RES,STD, TRH, TR 
U,LLT 

U,LLT 
LAB,LLW,LLM,REM,RES,STD,TRM,TR 
U,LLT 

U,LLT 
LAB,LLU,lLM,REM,RES,STD,TRM,TR 
u.111 

1,4-DICHLOROETHANE 

1,1-DICHLOROETHENE LAB,LLW,LLM,REM,RES,STD,TRM,TR 

LAB,LLW,LLM,REM,RES,STD,TRM,TR 

3 7 v  " \ 1 $ 3 <  V 

90.1 

371 

371 

UNIT-TYPE STATUS 

PSA A 

PSA A 

PSA A 

PSA A 

PSA A 

PSA A 

PSA A 

. PSA A 

PSA A 

PSA A 

PSA . A 

PSA A 

PSA A 

PSA A 

PSA A 

371 90.1 3189 P SA A 

371 90.1 3189 PSA A 

371 90.1 3189 PSA A 

371 90.1 3189 PSA A 



P a g e  No. 
02/ 17/94 

E PA-COD E S 

ENDR I N  

ENDRIN 

ENDRIN 

ENDRIN 

ENDRIN 

ENDR I N  

DO05 
DO06 
DO07 
DO08 
DO09 
D O l O  
DO1 1 
DO19 
ENDRIN 
ENDRIN 
ENDRIN 
ENDRIN 
DO01 
DO02 
DO03 
DO04 
DO05 
DO06 
DO07 
DO08 
DO09 
D O l O  
DO1 1 
DO19 
ENDRIN 
ENDRIN 

a 

4 

CH EM-N AM 

LEAD 
MERCURY 
SELENIUM 
SILVER 
CARBON TET 

LEAD 
MERCURY 
SELENIUM 
SI LVER 
CARBON TET 

APPENDIX 3.7 
INDUSTRIAL AREA IM/IRA/DD 
PERMITTED STORAGE UNITS 

WASTE-TYPE BUILDING 

LAB ,LLU, LLM,REM,RES,STD ,TRM,TR 371 
u, LLT 
LAB, LLU, LLM, REM, RES, STD, TRM, TR 371 

M 
RES,REM, 

371 

371 

371 

371 
371 

UNIT 

90.1 

90. 

90. 

90. 

90. 

90.11 

RES,REM,TRU,LLU,LAB,TRM,LLM 
RES,REM,TRU,LLU,LAB,TRM,LLM 
RES,REM,TRU,LLU,LAB,TRM,LLM 
RES,REM,TRU,LLU,LAB,TRM,LLM 
RES,REM,TRU,LLU,LAB,TRM,LLM 
RES,REM,TRU,LLU,LAB,TRM,LLM 
RES,REM,TRU,LLU,LAB,TRM,LLM 
RES,REM,TRU,LLU,LAB,TRM,LLM 
RES,REM,TRU,LLU,LAB,TRM,LLM 

RES,REM,TRU,LLU,LAB,TRM,LLM 
RES,REM,TRU,LLU,LAB,TRM,LLR 
RES,REM,TRU,LLW,LAB,TRM,LLM 
RES,REM,TRU,LLU,LAB,TRM,LLM 
RES,REM,TRU,LLW,LAB,TRM,LLM 
RES,REM,TRU,LLU,LAB,TRM,LLM 
RES,REH,TRU.LLW.LAB.TRM.LLM 

371 
371 
371 
371 
371 
371 
371 
371 
371 
371 
371 
371 
371 
371 

RES,REM,TRU,LLU,LAB,TRM,LLM 
RES,REM,TRU,LLU,LAB,TRM,LLM 

90.5 
90.5 
90.5 . 

90.5 . 

,9D.5 

fta 

3189 

3189 

3189 

3189 

3189 

3187e 

2207 
2207 
2207 
2207 
2207 
2207 
2207 

. . . . .  -a 

90.6 3321 
90.6 3321 
90.6 3321 
90.6 3321 
90.6 3321 
90.6 3321 
90.6 3321 
90.6 3321 
90.6 3321 

UNIT-TYPE 

PSA 

PSA 

PSA 

PSA 

PSA 

PSA 

PSA 

PSA 
PSA 
PSA 

PSA 

PSA 

PSA 
PSA 

PSA 
PSA 

PSA 
PSA 
PSA 

PSA 

PSA 

PSA 
PSA 

PSA 
PSA ' 

PSA 

PSA 
PSA 
PSA 
PSA 
PSA 
PSA . 

STATUS 

A 

A 

A 

A 

A 

A 

A 
A 
A 

A 
A 

A 

A 
A 

A 
A 

A 
A 
A 

A 
A 

A 
A 

A 

A 
A 

A 
A 
A 
A 
A 
A 



Page No. 
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_. EPA-CODES 

ENDRIN 
ENDRIN 
DO01 
DO02 
DO03 
DO04 
DO05 
ENDRIN 
ENDRIN 
DO06 
DO07 
DO08 
DO09 
DO10 
DO1 1 
DO19 
ENDRIN 
ENDRIN 
ENDRIN 
ENDRIN 
DO01 
DO02 
DO03 
ENDRIN 

ENDRIN 

ENDRIN 

ENDRIN 

ENDRIN 

A 

ENDRIN 

R 

Ki 
ENDRIN 
DO01 
DO02 

5 

C H EM-N AM 

LEAD 
MERCURY 
SELENIUM 
SILVER 
CARBON TET 

APPENDIX 3.7 
INDUSTRIAL AREA IM/IRA/DD 
PERMITTED STORAGE UNITS 

WASTE-TYPE 

RES,REM,TRU,LLU,LAB,TRM,LLM 
RES,REM,TRU,LLU,LAB,TRM,LLM 
RES,REM,TRU,LLW,LAB,TRM,LLM 

BUILD INC 

371 
371 
371 
371 
371 
371 
371 
371 
371 
371 
371 
371 
371 
371 

RES,REM,TRU,LLW,LAB, 

U N I T  

90.6 
90.6 
90.62 
90.62 
90.62 
90.62 
90.62 
90.96 
90.96 
90.62 
90.62 
90.62 
90.62 
90.62 
90.62 
90.62 
.90.62 
90.Q 

ROOM 

3321 
3321 
3501 
3501 
3501 
3501 
3501 
3204 
3204 
3501. 
3501 
3501 
3501 
3501 
3501 
3501 
3501 
3501 

RES,REM,TRU,LLW,LAB,TRM,LLM 
RES,REM,TRU,LLW,LAB,TRM,LLM 
RES,REM,TRU,LLU,LAB,TRH,LLM 
RES,REM,TRU,LLW,LAB,TRM,LLM 37 
RES,LAB,TRU, LLU,REM,STD ,TRM,LL 371 90-1P 90.1 

M 
RES,LAB,TRU,LLW,REM,STD,TRM,LL 371 
M 
RES, LAB,TRU,LLW,REM, STD,TRM,LL 371 
M 
RES,LAB,TRU,LLW,REM,STD,TRM,LL 371 . 90.11 31876 
M 

RES, LAB, TRU, LLU,REM,STD,TRM, L L  371 90.11 31878 
M 
RES,LAB,TRU,LLW,REM,SlD,TRM,LL 371 90.11 31878 
M 

RES,REM,TRU,LLW,LAB,STD 371 90.13 3515 
LLW,HAZ,LLM 371 90.142 3408 
LLW,HAZ,LLM 371 90.162 3408 

UNIT-TYPE 

PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA ' 

PSA 
PSA 
PSA 

PSA 

PSA 

PSA 

PSA 

PSA . 

PSA 
PSA 
PSA 

STATUS 

A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 

A 

A 

A 

A 

A 

A 
A 
A 



APPENDIX 3.7 
INDUSTRIAL AREA IM/IRA/DD 
PERMITTED STORAGE UNITS Page No. 6 

021 17/94 

€PA-CODES CHEH-NAM 

DO03 
DO04 
DO05 
DO06 
DO07 
DO08 
DO09 
DO10 
DO1 1 
DO18 
DO19 
DO35 
DO41 
ENDRIN 
ENDRIN 
ENDRIN 
ENDRIN 
ENDRIN 
ENDRIN 
ENDRIN 
DO01 

DO02 

DO03 

DO04 

LEAD 
MERCURY 
SELENIUM 
SILVER 
BENZENE 
CARBON TET 

MEK 
2,4,5-TRICHLOROPHENOL 

DO04 
DO05 
DO09 MERCURY 
DO10 SELEN lUM 
DO1 1 SI LVER 
DO19 CARBON T E l  
ENDRIN 
DO06 3 DO07 

A 

3 
i+ 

6 
DO08 LEAD 

WASTE-TYPE BUILDING UNIT ROOM UNIT-TYPE STATUS 

LLU,HAZ,LLM 371 90.142 3408 
LLW,HAZ,LLM 371 90.142 3408 
LLU,HAZ,LLM 371 90.142 3408 

371 90.142 3408 
371 90.142 3408 
371 90.142 3408 
371 90.142 3408 
371 90.142 3408 
371 90.142 3408 

371 90.142 3408 
371 90.142 3408 

371 90.142 3408 
371 90.142 3408 

90.142 3408 
LLW,HAZ,LLM 90.142 3408 
LLU,HAZ,LLM 
LLU,HAZ,LLM 
LLU,HAZ,LLM 
LLW,HAZ,LLM 
LLW,HAZ,CLH 
RES,REM,TRU,LLW,LAB,STD,LLM,T 
M , EMT 
RES,REM,TRU,LLU,LAB,STD,LLM,TR 37 
M , EMT 
RES,REM,TRU,LLW,LAB,STD,LLM,TR 
M,EMT 
RES,REM,TRU,LLW,LAB,STD,LLM,TR 
l4,EHT 
RES,REM,TRU,LLU,LAB,TRM,LLM 
RES,REM,TRU,LLU,LAB,TRM,LLM 
RES,REM,TRU,LLU,LAB,TRM,LLM 
RES,REM,TRU,LLU,LAB,lRM,LLM 
RES,REM,TRU,LLU,LAB,TRM,LLM 
RES,REH,TRU,LLW,LAB,TRM,LLM 
RES,REM,TRU,LLU,LAB,TRM,LLM 
RES,REM,TRU,LLW,LAB,TRM,LLM 
RES,REM,TRU,LLU,LAB,TRM,LLM 

RES,REM,TRU,LLW,LAB,TRM,LLM 

371 

371 

371 
371 
371 
371 
371 
371 
371 
371 
371 
371 

90.63 1210 
90.63 1210 
90.63 1210 
90.63 1210 
90.63 1210 
90.19 1115 
90.63 1210 
90.63 1210 
90.63 1210 

PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA . 

PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA , 

PSA 
PSA 
PSA 
PSA . 

PSA . 

PSA 

PSA 

PSA 

PSA 
PSA 
PSA ' 

PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 

A 
A 
A 
A 
A 
A .  
A 
A 
A 
A 
A 
A 
A 
A 

: A  
A 
A 
A 
A 
A 
A 

A 

A 

A 

A 
A 
A 
A 
A 
A 
A 
A 
A 
A 



P a g e  No. 
02/ 17/94  

APPENDIX 3 . 7  
INDUSTRIAL AREA IM/IRA/DD 

PERMITTED STORAGE UNITS 

EPA-CODE S 

DO05 

DO06 

DO07 

DO08 

DO09 

DO10 

DO1 1 

DO18 

DO19 

DO22 

DO28 

DO29 

DO35 

DO38 

DO40 

DO43 

ENDRIN 
a 

3 ENDRIN 
rn D 

ENDRIN 
2 
E 

7 

CHEM-NW 

LEAD 

MERCURY 

SELENIUM 

SI LVER 

BENZENE 

CARBON TET 

CHLOROFORM 

1,4-DICHLOROETHANE 

1,l-DICHLOROETHENE 

MEK 

PYRIDINE 

TRICHLOROETHYLENE 

VINYL CHLORIDE 

WASTE-TYPE BUILDING UNIT ROOn 

RES,REH,TRU,LLW,LAB,STD,LLH,TR 371 90.10 ZZO2A-B-C 
M,EMT 

RES,REH,TRU,LLU,LAB,STD,LLH,TR 371 90.10 2202A-B-C 

90.10 2202A-B-C 

90.10 2202A-B-C 

90.10 2202A-B-C 

90.10 2202A-B-C 

RES,REH, ,LL , 371 90.10 2202A-B-C 
H,EHT 
RES,REH, 
H, EM1 
RES, REM, 
H,EHT 
RES,REM, 
M,EMT 
RES,REH, 
M,EHT 
RES,REM, 
H RES,REH, , EM1 TRU, LLU, LAB,STD, LLM, TR 371 90.10p 
H,EHT 

RES,REM,TRU,LLU,LAB,STD,LLH,TR 371 90.10 
H,EHT 

RES,REM,TRU,LLU,LAB,STD,LLH,TR 371 90.10 2202A-B-C 
M,EHT 

RES,REH,TRU, LLU, LAB,STD, LLH, TR 371 90.10 2202A-B-C 
H,EHT 

RES,REH,TRU, LLU, LAB, STD, LLH,TR 371 90.10 2202A-B-C 
M,EMT 

RES,REM,TRU,LLU,LAB,STD,LLM,TR 371 90.10 2202A-B-C 
H,EHT 

RES,REH,TRU,LLU,LAB,STD,LLM,TR 371 90.10 2202A-B-C 
M,EMT 

90.10 2202A-B-C 

90.10 2202A-B-C 

TRU,LLU,LAB,STD,LLM,T 

UN IT-TYPE 

PSA 

PSA 

PSA 

PSA 

PSA 

PSA 

PSA 

PSA 

PSA 

PSA 

PSA . 

PSA 

PSA 

PSA 

PSA 

PSA 

PSA 

PSA 

PSA 

STATUS 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 
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EPA-CODES CHEM-NAM 

ENDR I N 

ENDRIN 

ENDRIN 

ENDR I N 

ENDRIN 

ENDRIN 

ENDRIN 

' DO01 

DO04 ' 

DO02 

DO05 
DO02 

DO03 

DO04 

DO05 

DO06 

DO07 

DO08 LEAD 
a 

3 
% 
z! 
9 DO09 MERCURY 

m 
SELENIUM 

6 61° 

APPENDIX 3 .7  
INDUSTRIAL AREA IM/IRA/DD 
PERMITTED STORAGE UNITS 

WASTE-TYPE BUILD I NG 

RES,REM,TRU, LLW, LAB, STD, LLM, TR 
H, EM1 
RES,REM, TRU, LLW, LAB,STD, LLH, TR 

371 

371 

H RES,REM, TRU, LLW,~& 

TRH,LAB,TRU,STD,R 
W 
TRM,LAB,TRU,STD,REM,RES,LLM,L 

UNIT 

90.10 

90.10 

90.10 

90.10 

90.10 

90.10 

90.10 

90.16 

.63 

R O W  

2202A-B-c 

2202A-B-C 

2202A-6-c 

2202A-B-c 

2202A-0-c 

2202A-B-c 

2202A-B-C 

2325 

3420 

W 
RES,REM,TRU,LlW,lAS,TRH,LLM 
RES,REM,TRU,LLW,LAB,STD,TRM,LL 
M 

90.16 

90.1 

RES,REM, TRU, LLW, LAB,STD,TRM, LL 371 
M 
RES,REM, TRU,LLW, LAB,STD,TRM, LL 371 
M 
RES,REM,TRU, LLU,LAB,STD,TRM,LL 371 
M 
RES,REH,TRU,LLW,LAB,STD,TRM,LL 371 . 

M 
RES,REM,TRU, LLW, LAB,STD,TRM, LL 371 
H 

RES,REM,TRU,LLW,LAB,STD,TRM,LL 371 
H 
RES,REM, TRU, LLW, LAB, STD ,TRH,LL 
M 

371 

RES,REM,TRU,LLW,LAB,STD,T LL 371 Bo 

90.16 2325 

90.16 2325 

90.16 2325 

90.16 2325 

90.16 2325 

UN IT-TYPE 

PSA 

PSA 

PSA 

PSA 

PSA 

PSA 

PSA 

PSA , 

PSA 

PSA 

PSA 
PSA 

PSA 

PSA 

PSA 

PSA 

PSA 

PSA . 

PSA 

PSA 

STATUS 

A 

A .  

A 

A 

A 

A 

A 

A 

A 

A 

A .  
A 

A 

A 

A 

A 

A 

A 

A 

A 
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02/ 17/94 

€PA-CODES 

DO1 1 

DO18 

DO19 

DO22 

DO28 

DO29 

DO35 

DO38 

DO40 

DO43 

ENDR I N 

ENDRIN 

ENDRIN 

ENDRIN 

ENDRIN 

ENDRIN 

ENDRIN 

ENDRIN 

ENDRIN 

9 

C H EM-# AM 

S1.LVER 

BENZENE 

CARBON TET 

CHLOROFORM 

1,4-D I CHLOROETHANE 

1,1-DICHLOROETHENE 

HEK 

PYRIDINE 

TRICHLOROETHYLENE 

VINYL CHLORIDE 

APPENDIX 3 . 7  
INDUSTRIAL AREA IM/IRA/DD 

PERMITTED STORAGE UNITS 

WASTE-TYPE BUILDING 

H 
RES,REM,TRU,LLU,LAB,STD,TRM,LL 
M 

M 

371 

371 

371 

371 

371 

371 

371 

RES,REH,TRU,LLU,LAB, 
M 

H 

M 

UNIT 

90.16 

90.16 

90.16 

90.16 

90.16 

90.16 

90.16 

90.16 

ROOH 

2325 

2325 

2325 

2325 

2325 

2325 

2325 

2325 

2325 

UNIT-TYPE STATUS 

PSA A 

PSA A 

PSA A 

PSA A 

PSA A 

PSA A 

PSA A 

PSA . A 

PSA A 

RES,REM,TRU,LLU,LAB,STD,TRM,L PSA A 

RES,REM,TRU,LLU,LAB,STD,TRM,LL PSA A 

PSA A 

H. 

M 
RES,REM,TRU,LLW,LAB,STD,TRM,LL 

M 
RES,REH,TRU,LLW,LAE,STD,TRM,LL 
M 
RES,REM,TRU,LLW,LAB,STD,TRM,LL 
M 
RES,REH,TRU,LLU,LAB,STD,TRM,LL 
M 
RES,REM,TRU,LLU,LAB,STD,TRM,LL 
M 

' RES,REH,TRU,LLU,LAB,STD,TRM,LL 
M 
RES,REM,TRU,LLW,LAB,STD,TRM,LL 
M 
RES,REM,TRU,LLU,LAB,STD,TRM,LL 

371 " 

371 

371 

371 

371 

371 

371 

371 

PSA A 

PSA ' A 

90.16 2325 PSA A 

90.16 2325 PSA A 

90.16 2325 PSA . A 

90.16 2325 PSA A 

90.16 2325 PSA A 
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EPA-COOES CHEM-NAM 

ENDRIN 

DO01 

DO02 

DO03 

DO04 

DO05 

DO06 

DO07 

DO08 

DO09 

DO10 

DO1 1 

DO18 

DO19 

DO22 

DO28 

a 
DO29 3 

D 
DO35 rn 8 

0 DO38 

LEAD 

MERCURY 

SELENIUM 

SILVER 

BENZENE 

CARBON TET 

CHLOROFORM 

1.4-DICHLOROETHANE 

1,1-DICHLOROETHENE 

HEK 

PYRIDINE 

APPENDIX 3.7 
INDUSTRIAL AREA IM/IRA/DD 
PERMITTED STORAGE UNITS 

WASTE-TYPE BUILDING 

M 
RES,REM,TRU,LLW,LAB,STD,TRM,LL 
H 

M 
RES, LAB, 

371 

371 

371 

371 

371 

371 

371 

UNIT 

90.16 

90.11 

90.11 

90.11 

90.ii 

90.11 

90.11 

90.11 

90A 

ROOn UNIT-TYPE STATUS 

. M  

M 

M 
' RES,LAB,TRU,LLW,REM,STD,TRM,LL 

M 
RES,LAB,TRU, LLW,REM,STD,TRH, L L  371 

90.11 

M 
RES,LAB,TRU,LLW,REM,STD,TRM,LL 371 
M 

RES,LAB,TRU, LLW,REM,STD,TRM, L L  371 9 0 . 1 v  
M 
RES,LAB,TRU,LLU,REM,STD,TRM, L L  371 . 90.11 31878 
M 
RES,LAB,TRU,LLW,REM, STD,TRH,LL 371 90.11 31876 
M 

RES,LAB,TRU,LLW,REM, STD,TRH, LL 371 90.11 31878 
M 
RES,LAB,TRU,LLW,REM,STD,TRM,LL 371 90.11 ' 31876 
M 

90.11 31876 RES,LAB,TRU,LLW,REM,STD,TRM,LL 371 

2325 

31878 

31878 

31876 

31878 

3 1876 

31878 

31878 

31878 

PSA 

PSA 

PSA 

PSA 

PSA 

PSA 

PSA 

PSA 

PSA 

PSA 

PSA 

PSA 

PSA 

PSA 

PSA 

PSA 

PSA 

PSA 

PSA 

A 

A 

A .  

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 



P a g e  No. 11 
02/17/94 

APPEND~X 3.7 
INDUSTRIAL AREA IM/IRA/DD 
PERMITTED STORAGE UNITS 

EPA-CODES CHEM-NAM 

DO40 

0043 

ENDRIN 

ENDRIN 

ENDRIN 
ENDR IN 
ENDRIN 
ENDRIN 
DO01 
DO08 
DO09 
DO10 
DO1 1 
DO19 
ENDRIN 
ENDRIN 
ENDRIN 
ENDRIN 
0001 

DO02 

DO03 

DO04 

DO05 

DO06 

DO07 

DO08 

TRICHLOROETHYLENE 

VINYL CHLORIDE 

LEAD 
MERCURY 
SELENIUM 
SILVER 
CARBON TET 

LEAD 

WASTE-TYPE BUILDING UNIT ROOH 

M 

RES,LAE, TRU, LLW,REM, STD, TRM, LL 371 90.11 31878 
M 

90.11 31878 

90.11 31878 

90.11 31878 

90.63 1210 
90.63 1210 
90.63 1210 
90.63 1210 

RES,REM,TRU,LLW,LAB,lRM,LLM 
RES,REM.TRU,LLW,LAB,TRM,LLM 
RES,REM,TRU, LLW,LAB,TRM,LLM 37 

M RES,REM,TRU,LLW, LAB,STD, TRM, L L  371 
M 

90.70 /@ 
- RES ,REM,TRU,LLW,LAB,STD , TRM, LL 371 90.7- 

M 
RES,REM, TRU, LLW, LAB,STb, TRM, LL 371 . 90.70 3602 
M 

RES,REH,TRU,LLW,LAB,STD,TRM,LL 371 90.70 3602 
M 

RES ,REM, TRU,LLU,LAB, STD ,TRH, LL 371 90.70 3602 
M 

RES,REM, TRU,LLW,LAB,STD, TRM,LL 371 90.70 3602 
M 

RES,REM,TRU,LLW,LAB,STD,TRM,LL 371 90.70 3602 

UNIT-TYPE STATUS 

PSA A 

PSA A 

PSA A .  

PSA A 

PSA A 
PSA A 
PSA A 
PSA - A 
PSA A 
PSA . A  
PSA . A  
PSA A 
PSA A 
PSA A 
PSA . A 
PSA ' A 
PSA A 
PSA A 
PSA A 

PSA A 

PSA A 

PSA A 

PSA A 

PSA . A 

PSA A 

PSA ' A 
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APPENDIX 3 . 7  
INDUSTRIAL AREA IM/IRA/DD 

PERMITTED STORAGE UNITS 

EPA-COD E S 

DO09 

DO10 

DO1 1 

DO18 

DO19 

DO22 

DO28 

DO29 

DO35 

DO38 

DO40 

DO43 

ENDRIN 

ENDRIN 

ENDRIN 

ENDRIN 

ENDRIN 
E 
2 ENDRIN E 
0 

CHEM-NAM 

MERCURY 

SECEN IUM 

SILVER 

BENZENE 

CARBON TET 

CHLOROFORM 

1,4-DICHLOROETHANE 

1,l-DICHLOROETHENE 

MEK 

PYRIDINE 

TRICHLOROETHYLENE 

VINYL CHLORIDE 

WASTE-TYPE BUILDING UNIT 

M 
RES,REM,TRU,LLU,LAB,STD,TRM,LL 371 90.70 
M 
RES,R*,LLW,LAB,STD,TRM,CL 371 90.70 

RES,REM,TRU,LLU,LAB,STD,TRM,LL 

M 
RES,REM,TRU,LLU,LAB,STD,TRM,LL 
M 
RES,REM,TRU,LLU,LAB,STD,TRM,LL 

M 
RES,REM,TRU,LLU,LAB,STD,TRM,LL 
M 
RES,REM,TRU,LLW,LAB,STD,TRM,LL 

M 
RES,REM,TRU,LLU,LAB,STD,TRM,LL 
M 
RES,REM,TRU,LLU,LAB,STD,TRM,LL 
M 
RES,REM,lRU,LLW,LAB,SlD,lRM,LL 
M 

LAB,STD,TRM,LL 371 90.70 

LAB,STD,TRM,LL 371 90.70 

371 90.70 

RES,REM,TR ,LLU AB, TD,T ,L 371 90.70 
M 
RES,REM,TR ,LLU,LAB T ,LL 371 90.70 

90.70 
M 

M 

M 

M 

371 

RES,RLM, lRU,LLW,LAB,STO,r  L e 

371 

371 

371 

371 

371 

371 

371 

ROOH 

3602 

3602 

3602 

3602 

3602 

3602 

3602 

3602 

3602 

UNIT-TYPE STATUS 

PSA A 

PSA A 

P SA A 

PSA A 

PSA A 

PSA A 

PSA A 
. .  

PSA A 

PSA . A  

PSA ' A 

PSA A 

PSA A 

90.70 3602 PSA A 

90.70 3602 PSA A 

90.70 3602 PSA . A 

90.70 3602 PSA A 

90.70 3602 PSA A 
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INDUSTRIAL AREA IM/IRA/DD 
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UNIT UNIT-TYPE STATUS €PA-CODES CHEM-NAM WASTE-TYPE BUILDING 

M 
RES,REM,TRU,LLU,LAB,STD,TRM,LL 371 
M 

ENDR,IN 90.70 3602 PSA A 

ENDRIN RES,RE&TRU, LL 371 90.70 3602 PSA A 

'ENDR 1 N 371 90.70 3602 PSA A 

DO01 
DO02 
DO03 
DO04 
0005 
DO06 
DO07 
DO08 
DO09 
DO10 
DO1 1 
DO19 
ENDR 1 N 

ENDRIN 
ENDRIN 
ENDRlN 
DO01 
DO02 
DO03 
DO04 
DO05 
DO06 
DO07 
DO08 
DO09 
DO10 

371 
371 
371 
371 
371 
171 

- 371 

90.71 
90.71 
90.jl 
90.71 
90.71 
90.71 
90.71 
90.71 
90.71 
90.71 

3511 
351 1 
551 1 
3511 
3511 
351 1 
351 1 
3511 
3511 
351 1 
351 1 
3511 , 

PSA A 
PSA A 
PSA A 
PSA A 
PSA A 
PSA A 
PSA A 
PSA A 
PSA A 
PSA A 
PSA A 
PSA A 

RES,REM,LAB 

RES,REM,LAB 
RES,REM,LAB 

RES,REY, 

RES,REM,LAB 
RES,REH,LAB 
RES,REM,LAB 

LEAD 
MERCURY 
SELENIUM 
SILVER 
CARBON TET 

90.71 

PSA A 
PSA . A 
PSA A 
PSA A 

. PSA A 

RES,REM,LAB 
RES,REM,LAB 
RES,REM,LAB 
RES,REM,LAB 
RES,REM,TRU,LLW,LAB,STD,NON 
RES,REM,TRU,LLW,LAB,STD,NON 
RES,REM,TRU,LLU,LAB,STD,NON 
RES,REM,TRU,LLU,LAB,STD,NON 
RES,REM,TRU,LLU,LAB,STD,NON 
RES,REM,TRU,LLU,LAB,STD,NON 
RES,REM,TRU,LLU,LAB,STD,NON 

LEAD RES,REM,TRU,LLU,LAB,STD,NON 
MERCURY RES,REM,TRU,LLU,LAB,STD,NON 
SELENIUM RES,REM,TRU,LLU,LAB,STD,NON 
S 1 LVER RES,REM,TRU,LLW,LAB,STD,NON 
CARBON TET RES,REM,TRU,LLU,LAB,STD,NON 

RES,REM,TRU,LLU,LAB,STD,NON 
RES,REH,TRU,LLU,LAB,STD,NON 
RES,REM,TRU,LLU,LAB,STD,NON 

371 
371 
371 
371 
371 
371 , 

371 
371 
371 
371 
371 
371 
371 
371 

A 
A 

90.72 PSA A 
90. PSA A 
9 0.72v 3202 PSA A 
90.72 3202 
90.72 3202 
90.72 3202 
90.72 3202 
90.72 3202 
90.72 3202 
90.72 3202 
90.72 3202 
90.72 3202 

PSA 
PSA 
PSA 
PSA 
PSA , 

PSA 
PSA 
PSA 
PSA 

.. _ ~ _  ~~~ 

A 
A 
A 
A 
A 
A 
A 
A 
A 

- 

DO1 1 
3 DO19 
E ENDR IN 2 ENDRIN 
Li 0 ENDRIN 

a 
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APPENDIX 3.7 
INDUSTRIAL AREA IM/IRA/DD 
PERMITTED STORAGE UNITS 
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EPA-CODES 

ENDRIN 
DO01 
DO02 
DO03 
DO04 
DO29 

ENDRIN 

ENDRIN 
DO01 
DO02 
DO02 
DO03 
DO04 
DOOS 
DO06 
D O 0 7  
DO08 
DO09 
DO10 
DO1 1 
DO18 
DO19 
DO22 
DO28 
D O 2 9  
DO35 
DO38 
DO40 
DO43 
ENDRIN 
ENDRIN 
ENDRIN 
ENDRIN 
ENDRIN 
DO03 

CHEM-NAM 

1,l-DICHLOROETHENE 

LEAD 
MERCURY 
SELENIUM.  
SILVER 
BEMZENE 
CARBON TET 
CHLOROFORM 
l84-DICHLOROETHAWE 
1,l-DICHLOROETHENE 
MEK 
P Y R l  D I  NE 
TRICHLOROETHYLENE 
V I N Y L  CHLORIDE 

WASTE-TYPE BUI LD ING 

RES,REH,TRU,LLW,LAB,STD,NON 371 
RES,REH,LAB 371 
RES,REH,TRU,LLU,LAB,TRH,LLH 371 , 

371 
LW,LAB,TRH,LLM 371 

3202 
3303 
3341 
3341 
3341 
3420 

UNIT-TYPE STATUS 

RES,REU,TRU,LLW,LAB,STD 
RES,REH,TRU,LLW,LAB,STD 
RES,REH,TRU,LLW,LAB,STD 
RES,REH,TRU,LLW,LAB,STD 
RES,REH,TRU,LLW,LAB,STD 
RES,REH,TRU,LLW,LAB,STD 
RES,REH,TRU,LLW,LAB,STD 
RES,REH,TRU,LLW,LAB,STD 
RES,REH,TRU,LLW,LAB,STD 
RES,REM,TRU,LLW,LAB,STD 
RES,LAB,TRU,LLW,REH,TRH,LLM 
RES,REM,TRU,LLW,LAB,STD 
RES,REM,fRU,LLW,LAB,STD 
RES,REM,TRU,LLW,LAB,STD 
RES,REM,LAB 

RES,REH,TRU,LLW, 

RES,REM,TRU,LLU,LAB, PSA 
PSA ' 

RES,REH,TRU,LLW,LAB,STD PSA . 
RES,REH,TRU,LLW,LAB,STD . PSA 

PSA 
PSA 

UNIT 

90.72 
90.73 
90.7 
90.7 
90.7 
63 

63 

90.95 
90.96 
90.96 
90.73 
90.96 
90.96 
90.96 . 

'90.96 

3420 

3327 
3204 
3204 
3303 
3204 
3204 
3204 
3204 
3204 

PSA A 
PSA A 
PSA A 
PSA A 
PSA A 
PSA A 

e RES,REM,LAB 

PSA A 

PSA A 
PSA A 
PSA A 
PSA A 
PSA A 
PSA . A  . 
PSA A 
PSA A 
PSA A 

371 
371 
371 
371 
371 
371 . 

371 
371 
371 
371 
371 
371 
371 
371 

Ep 90.96 

90.9 
90.96 3204 
90.96 3204 
90.96 3204 
90.96 3204 
90.15 1208 
90.95 3327 , 

90.96 3204 
90.96 3204 
90.73 3303 
90.73 3303 

PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 

PSA 
PSA 
PSA 

A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 

A 
A 

A 
A 
A 
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A P P E N D I X  3 . 7  

PERMITTED STORAGE U N I T S  
I N D U S T R I A L  AREA IM,'IRA/DD . 

€PA-CODES 

0005 
DO06 
DO07 
ENDR I N 
DO08 

0001 
DO02 
OD03 
DO04 
0005 
DO06 
DO07 
DO08 
0009 
,0010 
DO1 1 
DO19 
ENDRIN 
ENDRIN 
ENDRIN 
ENORIN 
DO01 
0002 
DO03 
DO04 
DO05 
DO06 
DO07 
DO08 
DO09 
DO10 
001 1 
DO19 
ENDRIN 

P ENDRIN rn 
ENDRIN 0 

ENORIN 
DO01 

z 

CHEM-NAM 

LEAD 

LEAD 
MERCURY 
SELENIUM 
SILVER 
CARBON TET 

LEAD 
MERCURY 
SELENIUM 
SILVER 
CARBON TET 

WASTE-TYPE 

RES,REM,LAB 
RES,REM,LAB 
RES,REM,LAB 

BUI LO I NG 

371 
371 
371 
371 
371 
371 
371 
371 
371 
371 
371 

RES,REM 371 
RES,REM 371 

371 RES, REM 
RES,REM 

RES,REM 
RES,REM 
RES,REM 
RES,REM 
RES, REM 

RES,REM 
'' REM 

REM 
REM 
REM 
REM 
REM 
REM 
REM 
REM 
REM 
REM 
REM 
REM 
REM 
REM 
REM 
REM 

371 
371 
371 
371 
371 
371 
371 
371 
371 
371 
371 
371 
371 
371 

90.104 
90.104 

37 

90.1 

90.104 3305 
90.104 3305 
90.104 3305 
90.104 3305 
90.104 3305 
90.104 3305 
90.104 3305 
90.104 3305 
90.104 GB-37C 

UNIT 

90.73 
90.73 
90.73 
90.95 
90.73 
90.100 
90.100 
90.100 
90.100 
90.100 
90.100 
90.100 
90.100 
90.100 
90.100 
90.100 
90.100 

ROOM 

3303 
3303 
3303 
3327 
3303 
STACKER 
STACKER 
STACKER 

STACKER 
STACKER 
STACKER 
STACKER 

S T A ~ K E R  
STACKER 
STACKER 

STACKER 
STACKER 
STACKER 
STACKER 

UNIT-TYPE STATUS 

PSA A 
PSA A 
PSA A 
PSA A 
PSA A 
PSA A 
PSA A 
PSA A 

PSA A 
PSA A 
PSA A 
PSA A 
PSA A 
PSA A 
PSA . A  

PSA A 
PSA A 
PSA A 
PSA A 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA ' 

PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 

A 
A 
A '  
A 
A 
A 
A 
A 
A 
A 
A 

A 
A 
A 

A 
A 
A 
A 
A 
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APPENDIX 3.7 
INDUSTRIAL AREA IH/IRA/DD 
PERMITTED STORAGE UNITS 

E PA-CODE S 

DO02 
DO03 
DO04 
DO05 
DO06 
DO07 
DO08 
DO09 
DO10 
DO02 

, DO11 
DO19 
ENDRIN 
ENDRIN 

' ENDRIN 
ENDRIN 
DO09 
DO10 
DO1 1 
DO19 
ENDRIN 
ENDRIN 
ENDRIN 
ENDRIN 
DO01 
DO02 
DO03 
DO04 
DO05 
DO06 
DO07 
DO08 
DO09 
DO10 1 DO1 1 

6 DO19 

a 

3 
D 

0 

CHEM-NAN 

LEAD 
MERCURY 
SELENIUH 

SILVER 
CARBON TET 

MERCURY 
SELENIUH 
SI LVER 
CARBON TET 

LEAD 
MERCURY 
SELENIUH 
SILVER 
CARBON TET 

WASTE-TYPE BUILDING UNIT ROOM 

REM 371 90.104 GB-37C 
REH 371 90.104 GB-37C 

371 90.104 CB-37C 
371 90.104 CB-37C 
371 90.104 CB-37C 
371 90.104 CB-37C 
371 90.104 CB-37C 

90.104 CB-37C 
90.104 CB-37C 
90.9 3206 

90.104 CB-37C 
371 90.104 CB-37C 

REH 90.104 CB-37C 
. REH 90.104 GB-37C 
REH 
REH 
RES,REH,LAB 
RES,REH,LAB 
RES,REH,LAB 
RES,REH,LAB 
RES,REH,LAB 

90.73 
90.8 
90.8 
90.8 

RES,REH,LAB 37 
RES,REM,LAB 
RES,REM,LAB 371 
RES, REH, TRU, LLW, LAB,TRH, LLH 371 
RES,REM, TRU, LLW, LAB,TRH, LLH 371 
RES,REH,TRU,LLW,LAB,TRH,LLH 371 
RES,REH,TRU, LLW,LAB,TRH, LLH 371 90.8 3567A 
RES,REH,TRU, LLW,LAE,TRH,LLH 371 90.8 3567A 
RES,REH,TRU,LLU,LAB,TRH,LLH 371 90.8 3567A 
RES,REM,TRU,LLW,LAB,TRH,LLH 371 90.8 3567A 
RES,REM,TRU, LLW,LAB,TRH, LLM 371 90.8 3567A 
RES,REH,TRU,LLW,LAB,TRM,LLH 371 90.8 3567A 
RES,REM,TRU,LLU,LAB,TRH,LLM 371 90.8 3567A 
RES,REH,TRU,LLU,LAB,TRH,LLM 371 90.8 3567A 
RES,REH,TRU,LLW,LAB,TRM,LLH 371 90.8 3567A 
RES,REM,TRU,LLW,LAB,TRM, 90.8 3567A 

(I) 371. 

UN IT-TYPE 

PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 

PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
P SA 
PSA 
PSA 
P SA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 

STATUS 

A 
A 
A 
A 
A 
A 
A 
A 
A 
A 

A 
A 
A 
A .  
A 
A -  
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
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EPA-COD ES 

ENDR I N 
ENDRIN 

ENDRIN 

ENDRIN 

ENDR I N 

ENDRIN 

ENDRIN 

ENDRIN 

DO43 

DO40 

DO38 

DO35 

0001 

DO28 

DO19 

DO18 

DO1 1 

DO10 

DO09 4 E 
a 

ENDRIN 

CHEM-NAM 

V I N Y L  CHLORIDE . 

TRICHLOROETHYLENE 

PYRIDINE 

HEK 

1,4-DICHLOROETHANE 

CARBON TET 

BENZENE 

SI LVER 

SELENIUM 

MERCURY 

APPENDIX 3 . 7  
INDUSTRIAL AREA IM/IRA/DD 
PERMITTED STORAGE UNITS 

WASTE-TYPE BUILDING U N I T  ROOn UNIT-TYPE STATUS 

RES,REH,TRU,LLU,LAB,TRM,LLH 371 90.8 3 5 6 7 A  
TRH,LAB,TRU,STD,REM,RES,LLH,LL 371 63 3420 
w 

,REH,RES, LLH,LL 371 63 3420 

371 63 

371 63 

371 63 

371 63 

371 63 

3420 

3420 

3420 

3420 

3420 
U 

U 

U 

U 
TRM,LAB,TRU,STD,REH,RES,LLH,LL 
U 
TRH,LAB,TRU,STD,REM,RES,LLM,LL 371 
U 

TRH, LAB,TRU,STD ,REH,RES,LLM, LL 371 
U 

TRH, LAB, TRU, STD ,REH,RES ,LLM,CL 371 63 
U 

PSA 
PSA 

PSA 

PSA 

PSA 

PSA 

PSA 

PSA 

PSA 

PSA 

PSA ' 

PSA 

PSA 

PSA 

PSA 

A 
A 

A 

A 

A 

A 

A 

A 

TRM,LAB,TRU, STD,REH,RES, LLH,LL 371 63 3420 PSA A 

TRM,LAB,TRU,STD,REM,RES,LLH,LL 371 63 3420 PSA A 
w 

U 

TRM,LAB,TRU,STD,REM,RES,LLM,LL 371 63 3420 PSA . A 
U 

TRM,LAB,TRU,STD,REM,RES,LLM,LL 371 63 3420 PSA A 

RES,REM,lRU,LLU,LAB,STD 371 90.96 3204 PSA A 
U 
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APPENDIX 3.7 
INDUSTRIAL AREA IM/IRA/DD 
PERMITTED STORAGE UNITS 

EPA-CODES 

DO08 

DO07 

DO06 

DO05 

ENDRIN 
ENDRIN 
ENDRIN 
ENDRIN 
DO01 

ENDRIN 
DO01 
DO02 
DO03 
DO04 
DO05 
DO06 
DO35 

DO07 
DO08 
DO09 
DO10 
DO1 1 
DO18 
DO19 
DO22 
DO28 
DO29 
DO35 

R DO38 
2 DO40 

DO43 
ENDRIN 

E 

CHEM-NAM 

LEAD 

WASTE-TYPE BUILD I NC 

TRM,LAB,TRU,STD,REM,RES,LLM,LL 
W 
TRM,LAB,TRU,STD,REM,RES,LLM,LL 

M 

RES,REM,TRU,LLW,LAB, 

371 

371 

371 

371 

371 
371 
371 
371 
371 

UNIT 

63 

63 

63 

63 

90.8 
90.8 
90.96 
90.96 
90.9 

90.96 
90.18 
.9D. 18 

ROOM UNIT-TYPE STATUS 

3420 

3420 

3420 

3420 

3567A 
3567A 
3204 
3204 
3206 

3204 . 
3412 
3412 
3412 

PSA 

PSA 

PSA 

PSA 

PSA 
PSA 

P SA 
P SA 
PSA 

PSA 
PSA 
PSA 

PSA 

LEAD 
HERWRY 
SELENIUM 
SILVER 
BENZENE 
CARBON TET 
CHLOROFORM 
1,4-DICHLOROETHANE 
1,1-DICHLOROETHENE 
MEK 
PYRlDl  NE 
TRICHLOROETHYLENE 
VINYL CHLORIDE 

U,LLT 
RES,REM,TRU,LLU,LAB,TRH,LLM 
RES,REH,TRU,LLW,LAB,TRM,LLM 
RES,REM,TRU,LLW,LAB,TRM,LLM 
RES,REM,TRU,LLU,LAB,TRM,LLM 
RES,REM,TRU,LLU,LAB,TRM,LLM 
RES,REM,TRU,LLW,LAB,TRM,LLM 
RES,REM,TRU,LLU,LAB,TRM,LLM 

RES,REH,TRU,LLW,LAB,TRM,LLM 
RES,REM,TRU,LLW,LAB,TRM,LLM 
RES ,REM,TRU, LLW,LAB,TRM,LLM 
RES,REM,TRU,LLW,LAB,TRM,LLM 

RES,REM,TRU,LLU,LAB,TRM,LLM 
RES,REM,TRU,LLW,LAB,TRM,LLM 
RES,REM,TRU,LLW,LAB,TRM,LLM 

PSA 
RES,REM,TRU,LLW,LAB,TRM,LLM 

RES,REM,TRU,LLW,LAB,TRM,LLM PSA 

MEK LAB, LLW, LLM, REM, RES,STD, TRM, PSA 

PSA 
90.18 PSA 

90.18 PSA 
90.18 PSA 
90.1 PSA 

PSA 

371 
371 
371 
371 
371 
371 

RES,REM,TRU,LLW,LAB,TRM,L r 

371 
371 
371 
371 
371 
371 
371 
371 
371 

90.18 3412 
90.18 3412 
90.18 3412 
90.18 3412 
90.18 3412 
90.18 3412 
90.18 3412 
90.18 3412 
90.18 3412 

PSA 
PSA 
PSA 

PSA 
PSA 
PSA 
PSA 
PSA 
PSA 

A 

A 

A 

A 

A 
A 

A 
A 
A 

. A  
A 
A 
A 
A 
A 
A 
A 

A 

A 
A 

A .  
A 

A 
A 
A 
A 
A 
A 
A 
A 
A 
A '  
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EPA-CODES CHEH-NAM 

DO38 

DO40 

DO43 

ENDR I N 

ENDRIN 
DO03 

DO04 

DO05 

DO06 

DO07 

DO08 

DO09 

DO10 

DO1 1 

DO18 

DO19 

DO22 

A 

DO28 3 
D m 

DO29 

DO35 

PYRlD I N E  

TRICHLOROETHYLENE 

V I N Y L  CHLORIDE 

LEAD 

MERCURY 

SELENIUM 

SI LVER 

BENZENE 

CARBON TET 

CHLOROFORM 

184-DICHLOROETHANE 

1,1 -DICHLOROETHENE 

MEK 

APPENDIX 3.7 
INDUSTRIAL AREA IM/IRA/DD 
PERMITTED STORAGE UNITS 

WASTE-TYPE B U I L D I N G  U N I T  ROOM UNIT-TYPE STATUS 

LAB,LLW,LLH,REH,RES,STD,TRM,TR 371 90.1 3189 PSA A 
U,LLT 

LAB,LLU,LLM,REM,RES,STD,TRM,TR 371 90.1 3189 PSA A 

90.1 3189 PSA A 

90.1 3189 PSA A 

90.96 3204 PSA A 
90.9 3206 PSA A 

371 90.9 3206 PSA A 

90.9 3206 PSA A 
M 

3206 PSA A 

PSA A 

PSA A 

M 

H 

H 

M 
RES,REM,TRU,LLV,LAB,STD,LLM,TR PSA A 

RES,REH,TRU,LLU,LAB,STD,LLH,TR 371 PSA A 
M 

90.9 PSA A 
M 
RES,REM,TRU,LLW,LAB,STD,LLM,TR 371 
M 
RES, REM, TRU, LLU, LAB, STD, LLM,TR 371 90.9 PSA A 

RES,REH, TRU, LLU,LAB,STD,LLM,TR 371 90.9 3206 PSA A 

RES,REH, TRU, LLU, LAB, STD, LLM, TR 371 90.9 3206 PSA A 

RES,REH,TRU,LLU,LAB,STD,LLM,TR 371 90.9 3206 PSA A 

RES,REM, TRU,LLU,LAB,STD, LLH,TR 371 90.9 3206 PSA A 

RES,REH,TRU,LLIJ,LAB,STD,LLM,TR 371 90.9 3206 PSA A 

M 

M 

H 

M 

M 



P a g e  No. 20 
02/17/94 

EPA-CODES CHEM-NAM 

DO38 P Y R I D I N E  

DO40 TRICHLOROETHYLENE 

DO43 V I N Y L  CHLORIDE 

ENDR I N  

ENDRIN 

ENDRIN 

ENDRIN 

ENDR I N 

ENDRIN 

ENDRIN 

ENDRIN 

ENDRIN 

ENDRlN 

DO01 
DO02 
DO03 
DO04 
DO05 
DO06 
DO01 
0002 
DO03 
DO04 

APPENDIX 3.7 
INDUSTRIAL AREA IH/IRA/DD 
PERMITTED STORAGE UNITS 

WASTE-TYPE BUILDING U N I T  R W M  

M 
RES,REM,TRU,LLU,LAB,STD,LLM,TR 371 90.9 3206 
M 

90.9 3206 

90.9 3206 

90.9 3206 

90.9 3206 

90.9 3206 

90.9 3206 
M 

. . . .  

90.9 . 3206 
M 
RES,REM,TRU,LLW,LAB, 
M 
RES,REM,TRU, LLU, LAB,STD,LLM,TR 13711 / 9 0 A  \3206 

RES,REM,TRU,LLU,LAB,SlD,LLM,lR 
M 

M 
V RES, REM, TRU, LLW, LAB, STD, LLM, TR 371 

M 
RES,REM,TRU,LLU,LAB,STD,LLM,TR 
M 
RES,REM,TRU,LLW,LAB,STD 
RES,REM,TRU,LLU,LAB,STD 
RES,REM,TRU,LLU,LAB,STD 
RES,REM,lRU,LLU,LAB,STD 
RES,REM,TRU,LLU,LAB,STD 
RES,REM,TRU,LLW,LAB,STD 
RES;LAB,TRU,LLW 
RES,LAB,TRU,LLW 
RES,LAB,lRU,LLW 
RES,LAB,TRU,LLW 
RES,LAB,TRU,LLW e 

371 

371 
371 
371 
371 
371 
371 
371 
371 
371 
371 
371 

UNIT-TYPE STATUS 

PSA A 

PSA A 

PSA A 

PSA A 

PSA A 

PSA A 

PSA A 

PSA A 

PSA A 

PSA . A 

PSA A 

PSA A 

90.9 

90.94 3331 
90.94 3331 
90.94 3331 
90.94 3331 
90.12 1101 
90.12 1101 
90.12 1101 
90.12 1101 
90.12 1101 

PSA A 

PSA A 
PSA A 
PSA A 
PSA A 
PSA A 
PSA A 
PSA . A 
PSA A 
PSA A 
PSA A 
PSA A 



APPEND1 9 3.7 
INDUSTRIAL AREA IM/IRA/DD 
PERMITTED STORAGE UNITS Page No. 21 

02/ 17/94 

€PA-CODES CHEM-NM 

DO06 
DO07 
0008 LEAD 
DO09 MERCURY 
DO10 SELENIUM 
DO1 1 SILVER 
DO19 CARBON TET 
ENDRIN 
ENDRIN 
ENOR IN 
ENDRIN 
DO07 
DO01 

DO02 

DO03 

DO04 

0005 

DO06 

DO07 

DO08 LEAD 

DO09 MERCURY 

DO10 SELENIUM 

DO1 1 SILVER 

DO19 CARBON TET 

ENDRIN E 
0 

WASTE-TYPE BUILDING UNIT RlXM 

RES,LAB,TRU,LLW 
RES,LAE,TRU,LLW 
RES,LAB,TRU,LLU 

90.12 1101 
90.12 1101 

371 90.12 1101 
371 90.94 3331 
371 90.14 11 1 1  

M 

371 
371 
371 
371 
371 
371 
371 
371 

90.12 1101 
90.12 1101 
90.12 1101 
90.12 1101 
90.12 1101 
90:12 1101 
90.12 1101 
90.12 1101 

RES,REM,TRU,LLW,L 
M 

M 

M 

M 
RES,REM,TRU,LLU,LAB,STD,TRM,LL 37 
M 

90.14 1 1 1 1  

90.14 1111 

9 A  1 1 1 1  

90.14 

RES,REM,TRU,LLU,LAE,STD,TRM,LL 371 
M 
RES,REM,TRU, LLW,LAB,STD,TRM,LL 371 

Ul M 
RES,REM,TRU,LLU,LAB,STD,TRM,LL 371 90.14 
M 

RES,REM,TRU,LLW,LAB,STD,TRM,LL 371 90.14 1111 
M 
RES,REM,TRU,LLW,LAB,STD,TRM,LL 371 90.14 1111 
M 

RES,REM,TRU,LLU,LAB,STO,TRM,LL 371 90.14 1111 
M 

RES,REM,TRU,LLU,LAB,STD,TRM,LL 371 90.14 1111 
M 

UNIT-TYPE STATUS 

PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
P SA 
PSA 
PSA 
PSA 

PSA 

PSA 

PSA 

PSA . 

PSA 

PSA 

PSA 

PSA 

PSA 

PSA 

PSA 

PSA 

A 
A 

A 
A 
A 
A .  
A 
A 
A 
A 
A 
A 
A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 



Page No. 22 
02/ 17/94 

EPA-CODES 

ENDRlN 

ENDRIN 

ENDRIN 

. DO08 
DO09 

. DO10 
DO11 
0019 
ENDRIN 
ENDRIN 
ENDRIN 
ENDR I N 
ENDRIN 
DO01 
DO02 
DO03 
DO04 
DO05 
DO06 
DO07 
DO08 
DO09 
DO10 
DO1 1 
DO19 
ENDRIN 
DO01 
DO02 
DO03 

4 DO04 
DO05 
DO06 rn 

2 DO07 
DO08 

5 
D 

CHEM-NAM 

LEAD 
MER CUR Y 
SELENIUM 
SI LVER 
CARBON TET 

LEAD 
MERCURY 
SELENIUM 
SILVER 
CARBON TET 

LEAD 
MERCURY 

APPENDIX 3.7 
INDUSTRIAL AREA IW/IRA/DD 
PERMITTED STORAGE UNITS 

WASTE-TYPE BUILD I NC 

RES,REM,TRU,LLU,LAB,STD,TRM,LL 
M 

RES, REM, TRU, LLW, LAB, STD, TRM, LL 

LAB,STD,TRM,LL 

RES,REM,TRU,LLU, 
RES,REM,TRU,LLW, 
RES,REM,TRU,LLW, 
RES,REM,TRU,LLU,LAB, 
RES,REM,TRU,LLW,LAB,ST 

371 

371 

371 

371 
371 
371 
371 
371 
371 
371 
371 

UNIT 

90.14 

90.14 

90.14 

90.94 
90.94 
90.94 
90.94 
90.94 
90.94 
90.94 
90.18 . 

90.94 
90.94 
.90.95 

R O W  

1 1 1 1  

1 1 1 1  

1 1 1 1  

3331 
3331 
3331 
3331 
3331 
3331 
3331 
3412 
3331 
3331 
3327 
3327 

UNl 1-TYPE 

PSA 

PSA 

PSA 

PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 

. PSA 

. PSA 
PSA 
PSA 

RES,REM,TRU,LLU,LAB,STD 
RES,REM,TRU,LLW,LAB,STD 
RES,REM,TRU,LLU,LAB,STD 
RES,REM,TRU,LLU,LAB,STD 
RES,REM,TRU,LLU,LAB,STD 
RES,REM,TRU,LLU,LAB,STO 
RES,REM,TRU,LLU,LAB,STD 
RES,LAB,TRU,LLU,REM,TRM,LLM 
RES,LAB,TRU,LLU,REM,TRM,LLM 

RES,LAB,TRU,LLU,REU,TRM,LLM 
RES,LAB,TRU,LLU,REH,TRM,LLM 
RES,LAB,TRU,LLU,REM,TRM,LLM 
RES,LAB,TRU,LLW,REM,TRM,LLM 
RES,LAB,TRU,LLU,REM,TRM,LLM 
RES,LAB,TRU,LLU,REM,TRM,LLM 
RES,LAB,TRU,LLU,REM,TRM,L 4 

371 
371 
371 
371 
371 
371 
371 
371 
371 
371 
371 
371 
371 
371 

RES,REM,TRU,LLU,LAB,STD 
RES,REM,TRU,LLU,LAB,STD 
RES,REM,TRU,LLU,LAB,STD 

90.15 
90.15 
90.15 
90.15 
90.15 
90.15 
90.15 
90.15 
90.15 

1208 
1208 
1208 
1208 
1208 
1208 
1208 
1208 
1208 

PSA 
PSA 
PSA ’ 

PSA 
PSA , 

PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA . 

PSA 
PSA 
PSA 
PSA 

STATUS 

A 

A 

A 

A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
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EPA-COOES CHEM-HAM 

DO10 
DO1 1 
DO19 
ENDRIN 
ENDR I N 
ENDRIN 
ENDRIN 
ENDRIN 
ENDRIN 
ENDRIN 
ENDRIN 
ENDRIN 
ENDRIN 
ENDRIN 
DO01 
DOO2' 
DO03 
DO04 
DO05 
DO06 
DO07 
DO08 
DO09 
DD10 
DO1 1 
DO19 
ENDRIN 
DO07 
DO04 
DO02 
DO01 

SELENIUM 
SILVER 
CARBON TET 

LEAD 
MERCURY 
SELENIUM 
SILVER 
CARBON TET 

a 

$ DO05 m 3 ENDRIN 
0 ENDRIN 

ENDRIN 0 
L 

DO06 w @9 

APPENDIX 3.7 
INDUSTRIAL AREA IM/IRA/DD 
PERMITTED STORAGE UNITS 

WASTE-TYPE B U I  L D l  NG 

RES,LAB,TRU,LLW,REM,TRM,LLH 371 
RES,LAB,TRU,LLW,REM,TRM,LLW 371 
RES, LAB, TRU, LLW,REM, TRH, LLW 371 
RES, L&,LLU,REM,TRM,LLM 371 

RES,REH,TRU,LLU,LAB,TRM,LLH 
RES,REM,TRU,LLU,LAB,TRH,LLM 

RES,REH,TRU,LLU,LAB,TRH,LLM 
RES,REM,TRU,LLW,LAB,TRH,LLM 
RES,REH,TRU,LLW,LAB,TRM,LLM 
RES,REH,TRU,LLW,LAB,TRH,LLM 
RES,REM,TRU,LLW,LAB,TRM,LLM 
RES,REM,TRU,LLW,LAB,TRM,LLM 
RES,REH,TRU,LLW,LAB,TRM,LLM 
HAZ,LLW,LLM,TRU,TRM,EMT 
HAZ,LLW,LLM,TRU,TRM,EMT 
HAZ,LLW,LLM,TRU,TRM,EMT 
HAZ,LLW,LLM,TRU,TRM,EMT 
LLW,LLM,LAB 
LLW,LLM,LAB 
HAZ,LLW,LLM,TRU,TRM,EMT 
HAZ,LLU,LLM,TRU,TRH,EMT 
HAZ,LLU,LLM,TRU,TRM,EMT 
HAZ,LLU,LLM,TRU,TRM,EMT 
HAZ,LLW,LLM,TRU,TRM,EMT 

EM,TRM,LLM 371 
EM,TRM,LLH 371 

RES,REM,TRU,LLW, 
RES,REM,TRU,LLW, 
RES,REM,TRU,LLW, 

371 
371 
371 
374 
374 
374 
374 
374 
374 
374 
374 
374 
374 
374 

U N I T  

90.15 
90.15 
90.15 
90.15 
90.15 
90.15 
90.18 
90.18 
90.18 
90.18 
90.18 
90.18 
90.18 
90.18 
90.19 . 
90.19 

-90.19 

ROOH 

,1208 
1208 
1208 
1208 
1208 
1208 
3412 
3412 
3412 
3412 
3412 
3412 
3412 
3412 
1115 
1115 
1115 
1115 

42.77 
42.77 
42.28 
42.78 
42.77 
42.77 
42.77 
42.77 
42.77 

2804 
2804 
3809 
3803 
2804 
2804 
2804 
2804 
2804 

U N I  1-TYPE 

PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
P SA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PTA 
PTA 
PTA 
PTA 
PTA 
PTA 
PTA 
PTA 
PTA 
PTA 
PTA 

STATUS 

A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A .  
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 

A .  
A 
A 
A 
A 
A 



Page No. 24 

APPENDIX 3.7 
INDUSTRIAL AREA IM/IRA/DD 
PERMITTED STORAGE UNITS 

' 02/17/94 

EPA-COD ES 

ENDRIN 
ENDRIN 
ENDRIN 
ENDRIN 
DO1 1 
DO10 
DO09 
DO08 
0010 
DO05 
0002 
DO29 
DO35 
DO38 
DO40 
DO43 
ENDRIN 
ENDRIN 
ENDRIN 
ENDRIN 
DO28 
DO01 
DO02 
DO04 
DO19 
DO06 
DO07 
0008 
DO09 
DO01 
DO10 
ENDRIN 
DO43 
DO40 
DO38 
DO35 
DO29 

CHEH-NAH 

SI LVER 
SELENIUM 
MERCURY 
LEAD 
SELENIUM 

1,l-DICHLOROETHENE 
MEK 
PYRIDINE 
TRJCHLDROETHYLENE 
VINYL CHLORIDE . 

1,4-DICHLOROETHANE. 

CARBON TET 

LEAD 
MERCURY 

SELENIUM 

VINYL CHLORIDE 
TRICHLOROETHYLENE 
PYRlD I NE 
HEK 
1,1-DICHLOROETHENE 
1,4-DlCHLOROETHANE 

WASTE-TYPE BUILDING UNIT ROOH UNIT-TYPE STATUS 

HAZ,LLW,LLM,TRU,TRM,EMT 374 42.77 2804 PTA 
HAZ,LLW,LLH,TRU,TRH,EMT 374 42.77 2804 PTA 
HAZ,LLU,LLH,TRU,TRH,EHT 374 42.77 2804 PTA 

374 42.77 2804 PTA 
374 42.77 2804 PTA 
374 42.77 2804 PTA 
374 42.77 2804 PTA 
374 42.77 2804 PTA 
374 43.01 SE-OF-374-1231A PSI 

43.01 SE-OF-374-1231A PST 
43.02 SE-3717-1231B PST 
43.02 SE-3717-72318 PST 
43.02 SE3717-T2316 PST 
43.02 SE-3717-1231B PST 
43.02 SE-3717-72318 PST 
43.02 SE-3717-72318 PST 
43.02 SE-3717-1231B PST 

SE-3717-1231B PST 
SE-3717-1231B PST 

LLM,HAZ,LLW 
LLM,HAZ,LLW 
LLH,HAZ,LLU 
LLH,HAZ,LLW 
LLH,HAZ,LLW 
LLH,HAZ,LLW 
LLM,HAZ,LLU 
LLH,HAZ,LLU 
LLM,HAZ,LLW 37 
LLM,HAZ,LLW 
LLM,HAZ,LLU 374 PST 
LLM,HAZ,LLU 374 43.01 
LLH,HAZ,LLW 374 43.01 
LLM,HAZ,LLU 374 43.0 
LLH,HAZ,LLW 374 
LLW,TRU,LLM,TRM,NON,LAB 374 19 3813 PSA 
LLU,TRU,LLM,TRH,NON,LAB 374 19 3813 PSA 
LLW,TRU,LLM,TRH,NON,LAB 374 19 3813 PSA 
LLW,TRU,LLM,TRH,NON,LAB 374 19 3813 PSA 
LLW,TRU,LLM,TRH,NON,LAB 374 19 381 3 PSA 
LLW,TRU,LLH,TRH,NON,LAB 374 19 381 3 PSA 
LLW,TRU,LLM,TRH,NON,LAB 374 19 3813 PSA 
LLW,TRU,LLM,TRM,NON,LAB 374 19 381 3 PSA 
LLW.TRU.LLH.TRH.NON.LAB 374 19 3813 PSA e . _ . . .  

A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
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APPENDIX 3.7 
INDUSTRIAL AREA IM/IRA/DD 
PERMITTED STORAGE UNITS 

EPA-CODES 

DO19 
DO18 
DO1 1 
ENDRIN 
DO09 
DD08 
DO07 
DO06 
0005 
DO04 
DO02 
ENDRIN 
ENDRIN 
ENDRIN 
ENDRIN 
ENDRIN 
ENDRIN 
DO01 
DO1 1 
DO18 
DO19 
DO28 
DO29 
DO35 
DO38 
DO40 
DO43 
ENDRIN 
DO18 
ENDRIN 
ENDRIN 
ENDRIN 
DO04 
DO05 

D 0006 
9 DO07 

DO08 
DO09 

E 

CHEM-N AM 

CARBON TET 
BENZENE 
SILVER 

MERCURY 
LEAD 

SI LVER 
BENZENE 
CARBON TET 
1.4-DICHLOROETHANE 
1.1-DICHLOROETHENE 
MEK 
PYRIDINE 
TRICHLOROETHYLENE 
V I N Y L  CHLORIDE 

BENZENE 

LEAD 
MERCURY 

WASTE-TYPE 

LLW,TRU,LLH,TRM,NON,LAB 
LLW,TRU,LLM,TRM,NON,LAB 
LLU,TRU,LLM,TRH,NON,LAB 
LLU, T-M, TRH, ION, LAB 

B U I  L D l  NC 

374 
374 
374 
374 

U N I T  

19 
19 
19 
19 
19 
19 
19 
19 
19 . 

19 

19 
19 
19 
19 
19 

-19 

19 

ROOM UN I T-T.Y PE STATUS 

LLU,TRU,LLM,TRH, 

LLM,HAZ,LLU 

LLM,HAZ,LLW 
LLW,HAZ,LLW 
LLW,HAZ,LLW 
LLH,HAZ,LLU 
LLW,HAZ,LLU 
LLW,HAZ,LLU 
LLW,HAZ,CLU 
LLM,HAZ,LLW 

LLH,HAZ,LLW 374 43.02 S E - 3 7 1 7 - T U l B  
LLM,HAZ,LLU 374 43.02 SE-3717-T231 B 
LLM,HAZ,LLU 374 43.02 SE-3717-72318 
LLH,HAZ,LLU 374 43.02 S E 3 7 1 7 - T Z 3 1 0  
LLM,HAZ,LLU 374 43.02 SE-3717- 7231 B 
LLM,HAZ,LLU 374 43.02 S € 3 7 1 7 - T 2 3 1 0  
LLH,HAZ,LLU 3 74 43.02 SE-3717-TZ31B 
LLM,HAZ,LLU 374 43.02 SE-3717-TZ31B 
LLM,HAZ,LLU 3 74 43.02 SE-3717-TZ31B 

. LLH,HAZ,LLU 

LLM,HAZ,LLU - 

3813 PSA 
3813 PSA 
3813 PSA 
3813 PSA 
3813 PSA 
3813 PSA 
3813 PSA 
3813 PSA 
3813 PSA 
3813 PSA 
3813 PSA 
3813 PSA 
3813 PSA 
3813 PSA 
3813 . PSA 
3813 PSA 
3813 PSA . 

SE-3717-7231 B PST 
PST 
PST 
PST 
PST 
PST 
PST 
PST 
PST 
PST 
PST 
PST 
PST 
PST 
PST 
PST 
PST 
PST 
PST 
PST 
PST 

A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
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APPENDIX 3.7 
INDUSTRIAL AREA IM/IRA/DD 
PERMITTED STORAGE UNITS 

EPA-COOES 

D O l O  
DO1 1 
DO43 
ENDRIN 
ENDRIN 
ENDRIN 
ENDR I N 
DO01 
DO29 
DO38 
0040 
DO43 
DO19 
DO06 
DO07 
DO08 
DO09 
DOlO 
DO1 1 
DO18 
0008 
DO40 
DO28 
DO04 
ENDR 1 N 
DO35 

ENDRIN 
DO02 
ENDRIN 
ENDR IN 
ENDRIN 
ENDRIN 
ENDR I N 
ENOR I N 
DO29 

11 

-c z 

C H EM-N AM 

SELENIUM 
SILVER 
V I N Y L  CHLORIDE 

1,1-DICHLOROETHENE 
PYRlD INE 
TRICHLOROETHYLENE 
V I N Y L  CHLORIDE 
CARBON TET . 

LEAD 
MERCURY 
SELENIUM 
SILVER 
BENZENE 
LEAD 
TRICHLOROETHYLENE 
1,4-DICHLOROETHANE 

MEK 

1,l-DICHLOROETHENE 

WASTE-TYPE 

LLM,HAZ,LLW 
LLM,HAZ,LLU 
LLM,HAZ,LLW 

B U I  LD ING 

374 
374 
444 

L L M , H ~ W  444 

TRU,LLM,HAZ,TRM,LLW 
TRU,LLM,HAZ,TRM,LLW 
LLM,HAZ,LLW 
LLM,HAZ,LLU 
TRU,LLM,HAZ,TRM,LLU 
TRU,LLM,HAZ,TRM,LLW 
LLM,HAZ,LLU 
TRU,LLM,HAZ,TRW,LLW 
LLW,LAB,LLT,NON 
LAB,LLM 
TRU,LLM,HAZ,TRM,LLW 
LLM,HAZ,LLW 
TRU,LLW,HAZ,TRM,LLU 
TRU,LLC(,HAZ,TRW,LLW 
TRU,LLM,HAZ,TRM,LLU 
TRU,LLM,HAZ,TRM,LLW 
TRU,LLM,HAZ,TRM,LLU 
TRU,LLM,HAZ,TRM,LlU 
L L H , H A Z , l l W  

LLM,HAZ,LlU 

444 
444 
444 
444 
444 
444 
444 
444 
444 
644 
444 
644 
444 

a 444 

U N I T  

43.02 
43.02 
39.01 
39.01 
39.01 
39.01 
39.01 
40.06 
40.06 
40.06 
40.06 
40.06 
40.06 
40.06 
40.06 
40.06 
40.06 

ROOH 

. TRU,LLM,HAZ,TRH,LLW 

39.01 10 
40.06 CN-1-3 
40.06 CN-1-3 
40.06 CN-1-3 
40 .06  CN-1-3 
40.06 CN-1-3 
40.06 CN-T-3 
39.01 10 

39.01 10 

SE-3717-1231B 
.SE-3717-T231B 
10 
10 
10 
10 
10 
CN-1-3 . 

CN-1-3 - 

CN-1-3 
CN-1-3 
CN-T - 3 
CN-1-3 
CN-1-3 
CN-1-3 , 

CN-1-3 
CN-1-3 
CN-1-3 

UN I 1-TY PE 

PST 
PST 
PST 
PST 
PST 
PST 
PST 
PST 

PST 
PST 
P S I  
PST 
PST 
PST 
PST 
PST 
PST 
PST 
PST 
P S I  ' 

PST 
PST 
PST 
PST 
PST 
PST 
I R A  
PTA 
PST 
PST 
PST 
PST 
PST 
PST ' 

PST 
PST 
PST 
PST 

STATUS 

A 
A 
A 
A 
A 
A 
A 
A 
A 
A .  
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 

A .  
A 
A 
A 
A 
A 
A .  
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
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APPENDIX 3.7 
INDUSTRIAL AREA IN/IRA/DD 
PERMITTED STORAGE UNITS 

E P A-COD E S 

DO38 
DO04 
DO05 
DO07 
DO05 
DO18 
DO19 
DO28 
DO02 
DO35 

' ENDRIN 
DO38 
ENDR 1 N 
DO02 
DO04 
DO19 
DO28 
DO29 
DO35 
DO40 
DO43 
ENDRIN 
ENDRIN 
ENDRIN 
ENDRIN 
ENDRIN 
DO08 
DO19 
DO28 
ENDR IN 
DO29 
DO35 

-a DO38 
DO18 
DO18 

2 

E 
m 
9 ENDRIN 

ENDRIN 
DO05 

CHEM-NAM 

PYRIDINE 

BEN Z EN E 
CARBON TET 

1,4-DICHLOROETHANE 

MEK 

PYRIDINE 

CARBON TET 
184-DICHLOROETHANE 
1,l-DICHLOROETHENE 
HEK 
TRICHLOROETHYLENE 
VINYL CHLORIDE 

LEAD 
CARBON TET 
1,4-DICHLOROETHANE 

1,l-DICHLOROETHENE 
MEK 
PYRlD 1 NE 
BENZENE 
BENZENE 

WASTE-TYPE BUILDING 

LLH,HAZ,LLU 
LLM,HAZ,LLU 
LLM,HAZ,LLU 

444 
444 
444 

LLM,HAZ,LLW 

LLM,LLW 
LLH,LLW 
LLM , LLU 
LLH,LLW 
LLH,LLU 
LLM,LLW 
LLM,LAB 
LLM,LLU 
LLM,HAZ,LLU 
LLM,HAZ,LLW 
LLM,HAZ,LLW 
LLM,HAZ,LLW 
LLM,HAZ,LLW 
LLM, LAB 
LLM,HAZ,LLW 
LLM,HAZ,LLW 
LLH,HAZ,LLU 
LLM,LAB 
LLM,LLW 
LLM,HAZ,LLU 
LLM 
LLM,HAZ,LLU 

LCM,LLU 

444 
444 
444 
444 
444 
444 

LLM, HAZ, L 

LLM,LLU 
LLM,LAB 

44 

447 
447 39.02 
447 39.02 
447 39.0 
447 

UNIT 

39.01 
39.01 
39.01 
39.01 
40.06 
39.01 
39.01 
39.01 
40.06 
39.01 
30 
30 
6 
39.02 
39.02 
30 
.30 

ROOM 

10 
10 
10 
10 
CN-1-3 
10 
10 
10 
CN-T - 3 
10 
510 
510 
501 
NA 
NA 
510 
510 
510 

447 
447 
447 
447 
447 
447 
447 
447 
447 

6 501 
39.02 NA 
39.02 NA 
39.02 NA 
6 501 
30 510 
39.02 NA 
30 501 
39.02 NA 

UNIT-TYPE STATUS 

PST A 
PST A 
PST A 
PST A 
PST A 
PST A 
PST A 
PST A 
PST A 
PST A 
PSA A 
PSA A 
PSA A 
PTA A 
PTA A 
PSA A 
PSA A 
PSA A .  
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PTA 
PTA 
PTA 
PTA 
PTA 
PSA 
PTA 
PTA 
PTA 
PSA 
PSA 
PTA 
PTA 
PTA 

A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
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EPA-CODES CHEM-NAM 

. DO18 

DO40 
DO43 
ENDRIN 
0007 
DO43 
ENDRIN 
ENDRIN 
DO01 
0001 
DO01 
0019 
0028 
0029. 
DO35 
DO38 
DO40 

DO04 
DO06 
DO05 
DO04 
DO08 
DO22 
DO08 
DO07 
DO07 
ENDRIN 
0008 
0005 
ENDRIN 

4 ENDRIN 
DO19 
DO1 1 P rn 

2 DO09 
E ENDRIN 

ENDRIN 

s 

BENZENE 

TRICHLOROETHYLENE 
VINYL CHLORIDE 

VlNYL CHLORIDE 

CARBON TET 
1,4-0 I CHLOROETHANE 
1,1-DICHLOROETHENE 
MEK 
PYRIDINE 
TRICHLOROETHYLENE 

LEAD 
CHLOROFORM 
LEAD 

LEAD 

CARBON TET 
SILVER 
MERCURY 

APPENDIX 3.7 
INDUSTRIAL AREA IN/IRA/DD 
PERMITTED STORAGE UNITS 

WASTE-TYPE 

LLM,HAZ,LLW 
LAB, LLM 
LLM,HAZ,LLW 

LLU,LAB 
LLM, LAB 
LLM,LAB 
LLM,LAB 
LAB,HAZ,LLW 
LLM,HAZ,LLW 
LLM,HAZ,LLW 
LLM,HAZ,LLW 
LLM,HAZ,LLU 
LLM,HAZ,LLU 
LLM,HAZ,LLU 
LLM,HAZ,LLW 
LLM,HAZ,LLU 
LLM,HAZ,LLU 
LLM,HAZ,LLU 
LLM,HAZ,LLW 
LLM,HAZ,LLW 

' LLM, HAZ, LLW 
LLM,HAZ,LLW 
LLM,HAZ,LLW 
LLM,HAZ,LLU 
LLM,HAZ,LLW 
LLM,HAZ,LLW 

' LLM,HAZ,LLIJ 

BUILDING 

447 
447 . 
447 
447 
447 
447 
447 
447 

55 1 
551 
551 
55 1 
551 
551 
551 
551 
551 
55 1 
55 1 
551 
551 

UNIT 

39.02 
39.02 
39.02 
39.02 
39.02 
39.02 
6 
39.02 
30 . 

6 
39.02 
30 
6 
6 
6 
6 
.6 

ROOM 

NA 
31 
NA 
NA 

NA 
NA 
501 
NA 
501 
501 
NA 
510 
501 
501 
501 
501 
501 
501 

18.05 NA 
18.01 NA 
18.06 NA 
18.05 NA 
18.05 WA 
18.05 NA 
18.05 NA 
18.01 HA 
18.01 NA 

UNIT-TYPE STATUS 

PTA A 
PTA A 
PTA A 
PTA A 
PTA A 
PIA A 
PSA A 
PTA A 
PTA A 
PSA A 
PTA A 
PSA A 
PSA A 
PSA A 
PSA . A  
PSA A 
PSA .A 
PSA A 
PTA 
PST 
PST 
PST 
PST 
PST 
PST 
PST 
PST 
PST 
PSI 
PST 
PST 
PST 
PST 
PST . 

PST 
PST 
PST 
PST 

A 
A 
A 
A 
A 
A 
A 
A 

A .  
A 
A 
A 
A 
A 

A 

4 
A 
A 
A 
A 
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APPENDIX 3.7 
INDUSTRIAL AREA IM/IRA/DD 
PERMITTED STORAGE UNITS 

EPA-CODES 

ENDRIN 
DO09 
DO19 
DO1 1 
DO09 
DO19 
DO04 
ENDRIN 
ENDRIN 
DO22 
DO05 
DO06 
DO07 
DO08 
DO09 
DO1 1 
ENDRIN 
DO22 
ENDRIN 
ENDR 1 N 
ENOR I N  
ENDRIN 
DO22 
DO19 
DO1 1 
ENDRIN 
ENDRIN 
DO06 
DO07 
DO06 
DO05 
DO04 

A ENDRIN 
0 

DO09 
DO04 
DO05 
DO06 
DO07 

s 
D m 
0 -c 
0 
6 

CHEM-NAM 

MERCURY 
CARBON TET 
SILVER 
MERCURY 
CARBON TET 

CHLOROFORM 

LEAD 
MERCURY 
SILVER 

CHLOROFORM 

CHLOROFORM 
CARBON TET 
SILVER 

MERCURY 

WASTE-TYPE BUILDING U N I T  ROOn 

LLM,HAZ,LLW 551 
LLM,HAZ,LLW 551 
LLM,HAZ,LLW 551 

55 1 
551 
551 
551 
551 
551 
551 
551 
551 

LLM, HAZ, 551 

18.01 
18.06 
18.01 
18.01 
18.01 
18.02 
18.02 
18.06 
18.02 
18.01 
18.02 
18.02 
18.02 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

LLM,HAZ,LLW 

LLM,HAZ,LLW 
LLH,HAZ,LLW 
LLM,HAZ,LLW 
LLM,HAZ,LLW 
LLM,HAZ,LLU 
LLM,HAZ,LLU 
LLM,HAZ,LLW 
LLM,HAZ,LLW 
LLH,HAZ,LLU 
LLM,HAZ,LLW 
LLM,HAZ,LLW 
LLM,HAZ,LLW 
LLM,HAZ,LLW 
LLM,HAZ,LLW 
LLM,HAZ,LLW 
LLM,HAZ,LLW 
LLM,HAZ,LLW 

L ~ M ,  HAZ, LLU 

18.02 MA 
18.02 NA 
18.02 NA 

.18.02 NA 

551 . 18.06 NA 
551 18.06 NA 
55 1 18.06 MA 
551 18.05 NA 

UNIT-TYPE STATUS 

PST A 
PST A 
PST A 
PST A 
PST A 
PTA A 
PTA A 
P S I  A 
PTA A 
PST A 
PTA A 
PTA A 
PTA A 
PTA 
PTA 
PTA 
PTA : 

PTA 
PTA 
PTA 
PST 
PST 
PST 
PST 
PST 
PST 
PST 
PST 
PST 
PST 
PST 
PST 
PST 

A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 

NON,HAZ,LLU,LLM,LAB 551PAD 18.03 TENT1 PSA . A 
NON,HAZ,LLW,LLM,LAB 551PAD 18.03 CC14 PSA A 
NON,HAZ,LLW,LLH,LAB 551PAD 18.03 CC14 PSA A 
NON,HAZ,LLW,LLM,LAB 551PAD 18.03 CC14 PSA A 
NON,HAZ,LLW,LLM,LAB 551PAD 18.03 CC14 PSA A 
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APPENDIX 3.7 
INDUSTRIAL AREA IM/IRA/DD 
PERMSTTED STORAGE UNITS 

E PA-COO E S 

DO08 
DO09 
DO1 1 
DO19 
DO22 
ENDRIN 
ENDRIN 
ENDRIN 
DO04 
DO05 
DO06 
DO07 
DO08 
DO09 
DO1 1 
DO19 
DO22 
ENDRIN 
ENDRIN 
ENDRIN 
DO04 
DO05 
DO06 
DO07 
DO08 
DO09 

t DO11 
DO19 
DO22 
ENDRIN 
ENDRIN 
ENDRIN 
DO01 

3 DO04 
DO05 

0 DO06 
DO07 

A 

i? 

6 
c) .< 

0 

CHEM-NAM 

LEAD 
MERCURY 
SILVER 
CARBON TET 
CHLOROFORM 

LEAD 
MERCURY 
SILVER 
CARBON TET 
CHLOROFORM 

LEAD 
MERCURY 
SILVER 
CARBON TET 
CHLOROFORM 

LEAD 

WASTE-TYPE . BUILDING U N I T  ROOn 

NON,HAZ,LLW,LLM,LAB 551PAD 18.03 CC14 
NON,HAZ,LLW,LLM,LAB 551PAD 18.03 CC14 

551PAD 18.03 CC14 
551PAD 18.03 CC14 
551PAD 18.03 CC14 
551PAD 18.03 CC14 

18.03 CC14 
18.03 CC14 
18.03 CC15 
18.03 CC15 
18.03 CC15 
18.03 CCIS 
18.03 CC15 
18.03 CC15 

NON,HAZ,LLW,LLM, 
NON,HAZ,LLW,LLM, 
NON,HAZ,LLU,LLM, 

NON,HAZ,LLU,LLM,LAB 
NON,HAZ,LLW,LLM,LAB 
NON,HAZ,LLW,LLM,LAB 
NON,HAZ,LLW,LLM,LAB 
NON,HAZ,LLU,LLM,LAB 
NON,HAZ,LLW,LLM,LAB 
NON,HAZ,LLW,LLH,LAB 
NON,HAZ,LLW,LLM,LAB 
NON,HAZ,LLU,LLH,LAB 
NON,HAZ,LLW,LLM,LAB 
NON,HAZ,LLW,LLM,CAB 551PAD 18.03 CC16 
NON,HAZ,LLU,LLM,LAB 551PAD 18.03 CC16 
NON,HAZ,LLU,LLM,LAB 551PAD 18.03 CC16 
NON,HAZ,LLU,LLM,LAB 551PAD 18.03 CC16 

NON,HAZ,LLU,LLM,LAB 55 1 PAD 18.03 CC17 
NON,HAZ,LLU,LLM,LAB 551PAD 18.03 CC17  
NON,HAZ,LLW,LLM,LAB 551PAD 18.03 CC17 
NON,HAZ,LLU,LW,LAB 551PAD 18.03 CC17 

NON,HAZ,LLU,LLM,LAB 551PAD 18.03 cci7 

. . . .  

NON,HAZ,LLW,LLM,LAB 551PAD 18.03 CC17 

UNIT-TYPE STATUS 

PSA A 
PSA A 
P SA A 
PSA A 
PSA A 
PSA A 
PSA A 
PSA A 
P SA A 
PSA A 
P SA A 
P SA A 
PSA A 
PSA ' A  
PSA A 
PSA A 
PSA A 
P SA A 
PSA A 
PSA . A 
PSA A 
PSA A 
PSA A 
PSA A 
PSA A 
PSA A 
PSA A 
PSA A 
PSA A. 
PSA A 
PSA A 

PSA A 
PSA . A 
PSA A 
PSA A 

PSA A 
PSA A 
PSA A 
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EPA-COOES 

DO1 1 
DO04 
DO09 
ENDRIN 
DO19 
DO22 
DO22 
ENDRIN 
ENDRIN 
ENDRIN 
DO01 
DO04 
DO05 
DO06 
DO07 
DO08 
DO09 
DO19 
DO22 
ENDRIN 
DO1 1 
ENDRIN 
ENDRIN 
DO04 
DO05 
DO06 
DO19 
DO07 
DO08 
DO09 
DO1 1 
DO19 
DO22 
ENDRIN 

rn 0 ENDRIN 
ENDRIN 2 U DO04 

D 

DO22 

CHEM-NAM 

SI LVER 

MERCURY 

CARBON TET 
CHLOROFORM 
CHLOROFORM 

LEAD 
MERCURY 
CARBON TET 
CHLOROFORM 

SILVER 

CARBON TET 

LEAD 
MERCURY 
SI LVER 
CARBON TET 
CHLOROFORM 

CHLOROFORM 

APPENDIX 3.7 
INDUSTRIAL AREA IM/IRA/DD 
PERMITTED STORAGE UNITS 

UASTE-TYPE BUILDING U N I T  ROOn 

NON,HAZ,LLW,LLM,LAB 551PAD 18.03 CC7 
NON,HAZ,LLU,LLM,LAB 55 1 PAD 18.03 CC22 

18.03 CC17 
551PAD 18.03 CC21 
55 1 PAD 18.03 CC17 
551PAD 18.03 CC22 
551PAD 18.03 CC17 

18.03 CC17 
18.03 CC17 
18.03 CC17 
18.03 CC18 
18.03 CC18 
18.03 CC18 
18.03 CC18 
18.03 CC18 
18.03 CC18 

NON,HAZ,LLU,LLM,L 18.03 CC18 
NON,HAZ,LLW,LLM,LAB 
NON,HAZ,LLW,LLM,LAB 
NON,HAZ,LLW,LLM,LAB 
NON,HAZ,LLU,LLM,LAB 
NON,HAZ,LLW,LLM,LAB 
NON,HAZ,LLU,LLM,LAB 
NON,HAZ,LLU,LLM,LAE 
NON,HAZ,LLU,LLM,LAB 
NON,HAZ,LLW,LLM,LAB 
NON,HAZ,LLW,LLM,LAB 
NON,HAZ,LLW,LLM,LAB 
NON,HAZ,LLU,LLM,LAE 551PAD 18.03 C C l 9  
NON,HAZ,LLU,LLM,LAB SSlPAD 18.03 CC19 
NON,HAZ,LLU,LLM,LAB 551PAD 18.03 CC19 
NON,HAZ,LLU,LLM,LAB 5 5 l P A D  18.03 C C l 9  
NON,HAZ,LLW,LLM,LAB 551PAD 18.03 CC7 
NON,HAZ,LLU,LLM,LAB 551PAD 18.03 CC7 
NON,HAZ,LLU,LLM,LAE 551PAD 18.03 CC7 
NON,HAZ,LLU,LLM,LAB 5 5  1 PAD 18.03 CC7 
NON,HAZ,LLU,LLM,LAB 55 1 PAD 18.03 CC8 
NON,HAZ,LLU,CLW,LAE SSIPAD 18.03 C C l 9  

UNIT-TYPE STATUS 

PSA A 
PSA A 
PSA A 
PSA A 
PSA A 
PSA A 
PSA A 
PSA A 
PSA A 
PSA A 
PSA A 
PSA A 
PSA A 
PSA A 
PSA A 
PSA A 
PSA A 
PSA A 
PSA A 
PSA A 
PSA A 
PSA A 
PSA A 
PSA A 
PSA A 
PSA A 
PSA A .  
PSA A 
PSA A 
PSA A 
PSA A 
PSA A 
PSA A 
PSA A 
PSA A 
PSA A 
PSA A 
PSA A 
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INDUSTRIAL AREA IM/IRA/DD 

P a g e  No. 32 PERMITTED STORAGE UNITS 
021 17/94 

E PA-CODE S 

ENDRIN 
ENDRIN 
ENDRIN 
DO04 
DO05 
DO05 
DO06 
DO07 
DO08 
DO09 
DO19 
DO04 
DO05 
DO06 
DO07 
DO08 
DO09 
DO1 1 
DO19 
DO22 
ENDRIN 
ENDRIN 
ENDRIN 
DO04 
DO1 1 
DO19 
DO22 
ENDRIN 
ENDRIN 
ENDRIN 
DO04 
DO05 
DO06 
DO07 
DO08 

9 . DO09 
E DO1 1 0 

4 

3 
2 

CHEM-NAM 

LEAD 
MERCURY 
CARBON TET 

LEAD 
MERCURY 
SILVER 
CARBON TET 
CHLOROFORM 

SILVER 
CARBON TET 
CHLOROFORM 

LEAD 
MERCURY 
SILVER 
CARBON TET 

WASTE-TYPE B U I L D  I NG 

NON,HAZ,LLU,LLM,LAB 55 1 PAD 
NON,HAZ,LLW,LLM,LAB 551PAD 
NON,HAZ,LLU,LLM,LAB 551PAO 
NON,H&,LLM,LAB 5 5 l P A D  

U N I T  

18.03 
18.03 
18.03 
18.03 
18.03 
18.03 
18.03 
18.03 
18.03 
18.03 
18.03 
18.03 
18.03 
18.03 
18.03 . 
18.03 

.18.03 

551PAD 
551PAD 
55 1 PAD 

NON,HAZ,LLU,LLM, 
NON,HAZ,LLU,LLM,LAB 
WON,HAZ,LLU,LLM,LAB 
NON,HAZ,LLU,LLM,LAB 
NON,HAZ,LLW,LLM,LAB 
NON,HAZ,LLU,LLU,LAB 
NON,HAZ,LLU,LLM,LAB 
LLW,LLM,NON,HAZ,LAB 
NON,HAZ,LLU,LLM,LAB 
NON,HAZ,LLU,LLM,LAB 
NON,HAZ,LLU,LLM,LAB 
NON,HAZ,LLU,LLM,LAB 
NON,HAZ,LLU,LLM,LAB 
NON,HAZ,LLW,LLM,LAB 551PAD ' 18.03 CC8 
NON,HAZ,LLU,LLM,LAB 551PAD 18.03 CC9 
NON,HAZ,LLU,LLM,LAB 551PAD 18.03 CC9 
NON,HAZ,LLU,LLM,LAB 551PAD 18.03 CC9 
NON,HAZ,LLW,LLM,LAB 551PAD 18.03 CC9 
NON,HAZ,LLW,LLM,LAB 55 1 PAD 18.03 CC9 
NON,HAZ,LLU,LLM,LAB 55 1 PAD 18.03 CC9 
NON,HAZ,LLU,LLM,LAB 55 1 PAD 18.03 CC9 

C C l 9  
CC19 
CC19 
cc2 
CC8 
cc2 
CC8 
CC8 
CC8 
CC8 
TENT1 
cc3 
cc3 
cc3 
cc3 
cc3 
cc3 
cc3 

55 1 PAD 18.03 CC9 

0 
NON,HAZ,LLU,LLM,LAB 

UNIT-TYPE 

PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA ' 

PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA . 

PSA 
PSA 
PSA 
PSA 

STATUS 

A 
A 
A 
A 
A 
A .  
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 

A .  
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 

-~ 
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EPA-COOES 

DO22 
ENDRIN 
ENDRIN 
ENDRIN 
DO04 
DO05 
DO06 
DO07 
DO08 
DO09 
DO1 1 
DO05 
DO06 
DO07 
DO08 
DO09 
DO1 1 
DO09 
DO06 
DO05 
DO04 
ENDRIN 
ENDRIN 
ENDRIN 
DO22 
DO19 
ENDRIN 
DO1 1 
DO09 
DO04 
ENDRIN 
DO19 

a DO1 1 
DO09 
DO08 

9 DO07 
Fl DO06 

DO05 

s! 
D 

' 0  

CHEH-NAH 

CHLOROFORM 

LEAD 
MERCURY 
SI LVER 

LEAD 
MERCURY 
SI LVER 
MERCURY 

CHLOROFORM 
CARBON TET 

SILVER 
MERCURY 

CARBON TET 
SILVER 
MERCURY 
LEAD 

APPENDIX 3.7 
INDUSTRIAL AREA IM/IRA/DD 
PERMITTED STORAGE UNITS 

WASTE-TYPE BUILDING UNIT ROOn UNIT-TYPE STATUS 

NON,HAZ,LLW,LLH,LAB 551PAD 18.03 CC9 
NON,HAZ,LLW,LLM,LAB 551PAD 18.03 CC9 
NON,HAZ,LLW,LLH,LAB 551PAD 18.03 CC9 

551PAD 18.03 CC9 
551PAD 18.03 OUTSIDE 
551PAD 18.03 OUTSIDE 
551PAD 18.03 OUTSIDE 

18.03 OUTSIDE 
18.03 OUTSIDE 
18.03 OUTSIDE 
18.03 OUTSIDE 
18.03 CC4 
18.03 CC4 
18.03 CC4 

LLW,LLH,NON,HAZ, 18.03 CC4 
LLW,LLH,NON,HAZ, 18.03 CC4 

.LLU,LLH,NON,HAZ, 18.03 CC4 

NON,HAZ,LLW,LLH,LAB 
NON,HAZ,LLU,LLM,LAE 
NON,HAZ,LLW,LLH,LAE 
HAZ,NON,LLU,LLH,LAB 
HAZ,NON,LLW,LLW,LAE 
HAZ,NON,LLU,LLH,LAB 
HAZ,NDN,LLU,LLH,LAE 
HAZ,NON,LLU,LLH,LAE 
NON,HAZ,LLW,LLH,LAB 
NON,HAZ,LLW,LLH,LAE 
NON,HAZ,LLW,LLH,LAE 
NON,HAZ,LLW,LLH,LAB 551PAD 18.03 CC21 
NON,HAZ,LLW,LLH,LAE 551PAD 18.03 CCtl 
NON,HAZ,LLW,LLH,LAB 551PAD 18.03 CC22 
NON,HAZ,LLW,LLM,LAB 551PAD 18.03 CC22 
NON,HAZ,LLW,LLH,LAE 551PAD 18.03 CC22 
NON,HAZ,LLW,LLM,LAB 551PAD 18.03 CC22 
NON,HAZ,LLW,LLM,LAB 551PAO 18.03 CCZZ 
NON,HAZ,LLW,LLH,LAB 551PAD 18.03 CCZZ 
NON,HAZ,LLW,LLM,LAB 551PAD 18.03 CC22 

PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 

A 

A 
A 
A 
A .  
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
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INDUSTRIAL AREA IM/IFtA/DD 
PERMITTED STORAGE UNITS 

021 17/94 

EPA-CODES 

ENDRIN 
DO04 
DO05 
DO06 
DO22 
DO07 
DO08 
DO09 
DO1 1 
ENDRIN 
ENDRIN 
ENDRIN 
DO04 
0005 
DO06 
DO07 
DO19 
DO22 
ENDRIN 
DO08 
ENDRIN 
ENDRIN 
DO04 
DO05 
DO06 
DO07 
DO08 
DO19 
DO19 
ENDRIN 
DO22 
DO19 
DO1 1 
DO06 
DO09 
DO1 1 
DO07 

eooa 

CHEH-NAH 

CHLOROFORM 

LEAD 
MERCURY 
SI LVER 

CARBON TET 
CHLOROFORM 

LEAD 

LEAD 
CARBON TET 
CARBON TET 

CHLOROFORM 
CARBON TET 
SI LVER 

MERCURY 
SI LVER 

LEAD 

WASTE-TYPE 

NON,HAZ,LLU,LLM,LAB 
NON,HAZ,LLU,LLM,LAB 
NON,HAZ,LLU,LLH,LAB 
WON, HA*W,LLM,LAB 

551PAD 
551PAD 
551PAD 

NON,HAZ,LLU,LLM,LAB 
NON,HAZ,LLU,LLH,LAB 
NON,HAZ,LLU,LLH,LAB 
NON,HAZ,LLU,LLM,LAB 
NON,HAZ,LLW,LLM,LAB 
NON,HAZ,LLU,LLH,LAB 
NON,HAZ,LLW,LLM,LAB 
NON,HAZ,LLU,LLM,LAB 
NON,HAZ,LLW,LLM,LAB 
NON,HAZ,LLW,LLM,LAB 
NON,HAZ,LLW,LLH 
NON,HAZ,LLU,LLM,LAB 
NON,HAZ,LLW,LLM,LAB 
NON,HAZ,LLU,LLM,LAB 
NON,HAZ,LLW,LLH,LAB 
NON,HAZ,LLW,LLH,LAB 
NON,HAZ,LLU,LLM,LAB 
NON,HAZ,LLU,LLM,LAB 
HAZ,NON,LLU,LLM,LAB 
NON,HAZ,LLU,LLM,LAB 
NON,HAZ,LLU,LLM,LAB 

BUILDING 

55 1 PAD 
551PAD 
551PAD 
551PAD 
551PAD 
551PAD 
551PAD 
551PAD 
551PAD 
551PAD 
551PAD 

UNIT 

18.03 
18.03 
18.03 
18.03 
18.03 
18.03 ' 

18.03 
18.03 
18.03 
18.03 
18.03 
18.03 
18.03 
18.03 
18.03 
18.03 
.18.03 
l8.R 

ROOM 

cc5 
CC6 
CC6 
CC6 
OUTSIDE 
CC6 
CC6 
CC6 
CC6 
OUTSIDE 
OUTSIDE 
OUTSIDE 
TENT.1 
TENTl 
TENTl 
TENTl 
CC6 
CC6 
CC6 

18.0 

UNIT-TYPE STATUS 

PSA A 
PSA A 
PSA A 
PSA A 
PSA A 
PSA A 
PSA A 
PSA A 
PSA .A 
PSA A 
PSA A 
PSA A 
PSA A 
PSA A 
PSA A 
PSA A 
PSA A 
P SA A 
P SA A 
PSA . A 
PSA . A 
PSA A 
PSA A 
PSA A 

A 
A 
A 

55 1 PAD 
55 1 PAD 
551PAD 18.03 PSA 
551PAD 
551PAD 
551PAD 
551PAD 
551PAD 
551PAD 
55 1 PAD 
55 1 PAD 
55 1 PAD 
551PAD 
551PAD e 

1 8 . O v T S I D E  
18.03 CC26 
18.03 CC21 
18.03 CC2l 
18.03 CC21 
18.03 CC21 
18.03 CC2 
18.03 CC21 
18.03 CC25 
18.03 CC2 
18.03 CC21 

PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 

A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
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DO07 
DO06 
DO05 
DO09 
DO19 
DO08 
DO07 
DO06 
DO05 
DO04 
ENDR I N 
ENDRIN 
ENDRIN 
DO22 
ENDRIN 
DO1 1 
DO09 
DO08 
DO07 
DO08 
DO09 
DO09 
DO1 1 
DO19 
DO22 
ENDRIN 
ENDRIN 
ENDRIN 
DO04 
DO05 
DO06 
DO07 
DO22 
DO08 

rn D DO09 
9 DO11 
E DO19 

DO22 

CHEM-NAM 

MERCURY 
CARBON TET 
LEAD 

CHLOROFORM 

SILVER 
MERCURY 
LEAD 

LEAD 
MERCURY 
MERCURY 
SILVER 
CARBON TET 
CHLOROFORM 

CHLOROFORM 
LEAD 
MERCURY 
SILVER 
CARBON TET 
CHLOROFORM 

APPENDIX 3 . 7  
INDUSTRIAL AREA IM/IRA/DD 
PERMITTED STORAGE UNITS 

WASTE-TYPE BUILDING 

NON,HAZ,LLW,LLM,LAB 551PAD 
NON,HAZ,LLW,LLM,LAB 551PAD 
NON,HAZ,LLW,LLM,LAB 551PAD 

551PAD 
551PAD 
551PAD 
551PAD 
551PAD 
551PAD 
55 1 PAD 
551PAD 
551PAD 
551PAD 
551PAD 

NON,HAZ,LLW,LLM, 

HAZ,NON,LLU,LLM,LAB 
HAZ,NON,LLW,LLM,LAB 
NON,HAZ,LLU,LLM,LAB 
NON,HAZ,LLW,LLM,LAB 
NON,HAZ,LLW,LLM,LAB 

UNIT 

18.03 
18.03 
18.03 
18.03 
18.03 
18.03 
18.03 
18.03 
18.03 
18.03 
18.03 
18.03 
18.03 
18.03 
18.03 
18.03 
.18.03 

RODM 

cc21 
cc21 
cc21 
CC24 
CC23 
CC24 
CC24 
CC24 
CC24 
CC24 
CC23 
CC23 
C C U  
CC23 
CC22 
CC23 
C C U  
CC23 
CC23 

NON,HAZ,LLW,LLM,LAB 
NON,HAZ,LLW,LLM,LAB 
NON,HAZ,LLU,LLM,LAB 
NON,HAZ,LLW,LLM,LAB 
NON,HAZ,LLW,LLH,LAB 
NON,HAZ,LLW,LLM,LAB 
NON,HAZ,LLW,LLM,LAB 
NON,HAZ,LLW,LLM,LAB 
NON,HAZ,LLW,LLM,LAB 
NON,HAZ,LLW,LLM,LAB 
NON,HAZ,LLW,LLM,LAB 
NON,HAZ,LLW,LLM,LAB 
NON,HAZ,LLW,LLM,LAB 
NON,HAZ,LLU,LLM,LAB 
NON,HAZ,LLW,LLM,LAB 
NON,HAZ,LLW,LLM,LAB 

5 5 y  
551P 
551PAD 
55 1 PAD 
551PAD 
551PAD 
551PAD 
551PAD 
551PAD 
551PAD 
55 1 PAD 
551PAD 
551PAD 
551PAD 
551PAD 
551PAD 

18.03 
18.03 
18.03 
18.03 
18.03 
18.03 
18.03 
18.03 
18.03 

cc20 
cczo 
cc20 
CC26 
cczo 
cczo 
cc20 
cczo 
cc20 

UNIT-TYPE STATUS 

PSA A 
PSA A 
PSA A 
PSA A 
PSA A 
PSA A 
PSA A 
PSA A 
PSA A 
PSA A 
PSA A 
PSA A 
PSA A 
PSA A 
PSA A 
PSA A 
PSA A 
PSA A 
PSA A 
PSA A 
PSA A 
PSA A 
PSA A 
PSA A 
PSA A 
PSA A 
PSA A 
PSA A 
PSA A 
?SA A 
PSA A 
PSA A 
PSA. A 
PSA A 
PSA A 
PSA A 
PSA A 
PSA A 

~~ ~ 
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APPENDIX 3.7 
INDUSTRIAL AREA IM/IRA/DD 
PERMITTED STORAGE UNITS 

EPA-COOES 

ENDRIN 
ENDRIN 
ENDRIN 
0022 
ENDRIN 
ENDRIN 
ENDRIN 
DO04 
DO05 
DO06 
DO07 
DO08 
DO09 
DO1 1 
DO19 
ENDRIN 
ENDRIN 
DO06 
DO19 
DO22 
ENDRIN 
ENDRIN 
,0007 
0008 
DO07 
DO06 
DO05 
DO04 
ENDRIN 
ENOR 1 N 
ENDRIN 
DO22 
DO19 ' 

DO1 1 
DO06 
ENDRIN 
ENDRIN 

CHEM-NAM 

CHLOROFORM 

LEAD 
MERCURY 
SI LVER 
CARBON TET 

CARBON TET 
CHLOROFORM 

LEAD 

CHLOROFORM 
CARBON TET 
SILVER 

WASTE-TYPE BUILDING UNIT R O W  

NON,HAZ,LLU,LLM,LAB 551PAD 18.03 CCZO 
NON,HAZ,LLU,LLM,LAB 55 1 PAD 18.03 CCZO 

551PAD 18.03 CCZO 
551PAD 18.03 CC4 
551PAD 18.03 CC4 
551PAD 18.03 CC4 
551PAD 18.03 CC4 

18.03 CC5 
18.03 CC5 
18.03 CCS 
18.03 CC5 
18.03 CCS 
18.03 CC5 
18.03 CC5 
18.03 CC4 

NON,HAZ,LLW,LLM, 18.03 TENT1 
18.03 TENT1 

HAZ,NON,LLW,LLM,LAB 
NON,HAZ,LLU,LLM,LAB 
NON,HAZ,LLW,LLM,LAB 
NON,HAZ,LLW,LLM,LAB 
NON,HAZ,LLW,LLH,LAB 
NON,HAZ,LLU,LLM,LAB 
HAZ,NON,LLU,LLM,LAB 
HAZ,NON,LLU,LLI,LAB 
HAZ,NON,LLW,LLH,LAB 
HAZ,NON,LLW,LLM,LAB 
HAZ,NON,LLW,LLM,LAB 
NON,HAZ,LLU,LLM,LAB 551PAD 18.03 CC24 
NON,HAZ,LLW,LLH,LAB 551PAD 18.03 CC24 
NON,HAZ,LLW,LLM,LAB 551PAD 18.03 CC24 
NON,HAZ,LLU,LLM,LAB 551PAD 18.03 CC24 
NON,HAZ,LLW,LLM,LAB 551PAD 18.03 CC24 
NON,HAZ,LLW,LLM,LAB 551PAD 18.03 CC24 
NON,HAZ,LLW,LLM,LAB 551PAD 18.03 CC27 
NON,HAZ,LLW,LLM,LAB 551PAD 18.03 CC27 
NON,HAZ,LLW,LLM,LAB 55 1 PAD 18.03 CC27 
NON,HAZ,LLW,LLM,LAB 551PAD 18.03 CC27 

UNIT-TYPE STATUS 

PSA A 
PSA A 
PSA A 
PSA A 
PSA A 
PSA A 
PSA A 
PSA A 
PSA A 
PSA A 
PSA A 
PSA A 
PSA A 
PSA A 
PSA . A  
PSA A 
PSA A 
PSA A 
PSA A 
PSA A 
PSA A 
PSA A 
PSA A 
PSA A 
PSA A 
PSA A 
PSA A .  
PSA A 
PSA A 
PSA A 
PSA A 
PSA A 
PSA A 
PSA ' A 
PSA A 
PSA A 
PSA A 
PSA A 
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EPA-COOES 

DO22 
DO19 
001 1 
DO09 
DO08 
DO07 
DO08 
DO05 
ENDRIN 
DO22 
DO05 
ENDRIN 
ENDRIN 
DO04 
DO05 . 

DO07 
0008 
DO09 
001 1 
DO19 
DO22 
ENDRIN 
ENOR IN 
ENDRIN 
DO04 
DO05 
DO06 
DO07 
DO08 
DO09 
DO1 1 

A DO19 
DO22 
ENDRIN 
ENOR IN 
ENDRIN 
DO04 

DO06 . 

3 
3 
D m 

f;; 

CHEM-NAM 

CHLOROFORM 
CARBON TET 
SILVER 
MERCURY 
LEAD 

LEAD 

CHLOROFORM 

LEAD 
MERCURY 
SILVER 
CARBON TET 
CHLOROFORM 

LEAD 
MERCURY 
SILVER 
CARBON TET 
CHLOROFORM 

INDUSTRIAL AREA IM/IRA/DD 
PERMITTED STORAGE UNITS 

WASTE-TYPE BUILD I NG 

NON,HAZ,LLW,LLM,LAB 
NON,HAZ,LLW,LLM,LAB 
NON,HAZ,LLW,LLM,LAB 

55 1 PAD 
551PAD 
551PAD 
551PAD 
55 1 PAD 
551PAD 
55 1 PAD 
551PAD 
55 1 PAD 
55 1 PAD 
551PAD 
551PAD 
551PAD 
551PAD 

WON , HA2 , LLU, LLM 

NON,HAZ,LLW,LLM 

NON,HAZ,LLU,LLM,LAB 

NON,HAZ,LLU,LLM,LAB 
NON,HAZ,LLW,LLM,LAB 
NON,HAZ,LLW,LLM,LAE 
NON,HAZ,LLW,LLM,LAB 
NON,HAZ,LLW,LLM,LAB 
NON,HAZ,LLW,LLM,LAB 
NON,HAZ,LLW,LLM,LAB 
NON,HAZ,LLW,LLM,LAB 
NON,HAZ,LLW,LLM,LAB 

NON,HAZ,LLW,LLM,LAB 551PAD 18.03 CClO 
NON,HAZ,LLW,LLM,LAB 551PAD 18.03 CClO 
NON,HAZ,LLU,LLM,LAB 551PAD 18.03 CClO 
NON,HAZ,LLW,LLM,LAB 551PAD 18.03 CClO 
NON,HAZ,LLW,LLM,LAB 55 1 PAD 18.03 CClO 
NON,HAZ,LLW,LLM,LAB 551PAD 18.03 CClO 
NON,HAZ,LLU,LLM,LAB 55 1 PAD 18.03 CClO 
NON,HAZ,LLU,LLH,LAB 551PAD 18.03 CC11 

NON,HAZ,LLU,LLM,LAB 551PAD . 18.03 CClO 

UNIT 

18.03 
18.03 
18.03 
18.03 
18.03 
18.03 
18.03 
18.03 
18.03 
18.03 
18.03 
18.03 
18.03 
18.03 
18.03 
18.03 
18.03 

ROOn 

CC27 
CC27 
CC27 
CC27 
CC27 
CC27 
CC26 
CC27 
TENT1 
TENT1 
CC23 
cc22 
cc22 
cc1 
cc1 
cc 1 
cc1 
cc1 
cc1 

UNIT-TYPE STATUS 

PSA A 
PSA A 
PSA A 
PSA A 
PSA A 
PSA A 
PSA A 
PSA A 
PSA A 
PSA A 
PSA A 
PSA A 
PSA A 
PSA A 
PSA A 
PSA A 
PSA A 
PSA A 
PSA A 
PSA 
PSA . 

PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 

A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A .  
A 
A 
A 
A '  
A 

, .  
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INDUSTRIAL AREA IM/IRA/DD 
PERMITTED STORAGE UNITS 

EPA-CODES CHEM-NAH 

DO05 
DO06 
DO07 
DO08 
DO09 
DO1 1 
DO19 
DO22 
ENDRIN 
ENDRIN 
ENDR 1 N 
DO04 
DO05 
DO06 

. DO07 

.DO08 
DO09 
DO1 1 
DO04 
DO19 
DO22 
ENDRIN 
ENDRIN 
ENDRIN 
DO04 
DO05 
DO06 
DO07 
DO08 
DO09 
DO1 1 
DO19 
DO22 
ENDRIN 
ENDRIN 
DO04 
ENDR I N 
NDRlN Ei3 

LEAD 
MERCURY 
SILVER 
CARBON TET 
CHLOROFORM 

LEAD 
MERCURY 
SI LVER 

CARBON TET 
CHLOROFORM 

LEAD 
MERCURY 
SILVER 
CARBON TET 
CHLOROFORM 

WASTE-TYPE BUILDING UNIT ROOM 

NON,HAZ,LLW,LLH,LAB 551PAD 18.03 CCll 
NON,HAZ,LLW,LLM,LAB 55 1 PAD 18.03 CC11 

18.03 CC11 
551PAD 18.03 CCll 
55 1 PAD 18.03 CCl1 
551PAD 18.03 CC11 

18.03 CC11 
18.03 CCll 
18.03 CC11 
18.03 CC11 
18.03 CC11 
18.03 CC12 
18.03 CC12 
18.03 CC12 
18.03 CC12 
18.03 CC12 

NON,HAZ,LLW,LLM,L '18.03 CClZ 

HAZ,NON,LLW,LLM,LAB 
NON,HAZ,LLW,LLM,LAB 

, NON,HAZ,LLW,LLM,LAB 
NON,HAZ,LLW,LLM,LAB 
NON,HAZ,LLW,LLM,LAB 
NON,HAZ,LLW,LLM,LAB 
NON,HAZ,LLW,LLM,LAB 
NON,HAZ,LLW,LLM,LAB 
NON,HAZ,LLU,LLM,LAB 
NON,HAZ,LLU,LLM,LAB 
NON,HAZ,LLW,LLM,LAB 551PAD 18.03 CC13 
NON,HAZ,LLW,LLM,LAB 551PAD ' 18.03 CC13 
NON,HAZ,LLW,LLM,LAB 551PAD 18.03 CC13 
NON,HAZ,LLW,LLM,LAB 551PAD 18.03 CC13 
NON,HAZ,LLU,LLM,LAB 551PAD 18.03 CC13 
NON,HAZ,LLU,LLM,LAB 551PAD 18.03 CC13 
NON,HAZ,LLU,LLM,LAB 551PAD 18.03 CC13 
NON,HAZ,LLW,LLM,LAB 551PAD 18.03 CC27 
NON,HAZ,LLW,LLM,LAB 55 1 PAD 18.03 CC26 
NON,HAZ,LLU,LLM,LAB 551PAD 18.03 CC26 

UNIT-TYPE STATUS 

PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA . 
PSA 
PSA 
PSA 
PSA 

A 
A 
A 
A 
A 
A 

A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A .  
A 
A 
A 
A 
A 
A .  
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
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PERMITTED STORAGE UNITS 
INDUSTRIAL AREA IM/IRA/DD 

E PA-CODE S 

ENDRIN 
ENDR I N 
DO01 
DO02 
DO03 
DO04 
DO05 
DO06 
DO07 
DO08 
DO09 
DO10 
DO1 1 
DD18 
DO19 
DO22 
DO28 
DO29 
DO35 
DO38 
DO40 
DO43 
ENDRIN 
ENDRIN 
ENDRIN 
ENDRIN 
ENDRIN 
ENDRIN 
ENDRIN 
ENDR IN 
ENDRIN 
ENDRIN 

a DO01 
DO02 
DO03 
DO04 
DO05 
DO06 

3 
P 
0" 
2 

CHEM-NAM 

LEAD 
MERCURY 
SELENIUM 
SILVER 
BENZENE 
CARBON TET 
CHLOROFORM 
1,4-DICHLOROETHANE 
1,l-DICHLOROETHENE 
MEK 
PYR ID1 NE 
TRICHLOROETHYLENE 
VINYL CHLORIDE 

WASTE-TYPE BUILDING UNIT ROOn 

NON,HAZ,LLW,LLM,LAB 551PAD 18.03 CC26 
REM 559 90.102 103 

559 90.26 103E 
559 90.26 103E 
559 90.26 103E 
559 90.26 103E 
559 90.26 103E 
559 90.26 1D3E 
559 90.26 103E 
559 90.26 103E 
559 90.26 103E 
559 90.26 103E 
559 90.26 103E 

90.26 103E 
90.26 103E 
90.26 103E 
90.26 1D3E 

55 

559 90.26 
559 90.26 
559 90.26 
559 90.2 
559 
559 90.26 103E 
559 90.26 103E 
559 90.26 103E 

REM,TRM,LLM 559 90.29 101 
REM,TRM,LLM 559 90.29 101 
REM,TRM,LLM 559 90.29 101 
REM,TRM,LLM 559 90.29 101 
REM,TRM,LLM 559 90.29 101 
REM,TRM,LLM 559 90.29 101 

UNIT-TYPE STATUS 

PSA A 
PSA A 
PSA A 
PSA A 
PSA A 
PSA A 
PSA A 
PSA A 
PSA A 
PSA A 
PSA A 
PSA A 
PSA A 
PSA A 
PSA . A 
PSA A 
PSA A 
PSA A 
PSA A 
PSA A 
PSA ' A 
PSA A 
PSA A 
PSA A 
PSA A 
PSA A 
PSA A 
PSA A 
PSA A 
PSA A 
PSA A 
PSA A 
PSA A 
PSA A 
PSA A 
PSA A 
PSA A 
PSA A 
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INDUSTRIAL AREA IM/IRA/DD 
PERMITTED STORAGE UNITS 

02/ 17/94 

E PA-COO ES 

DO07 
DO08 
DO09 
D O l O  
DO1 1 
DO18 
DO19 
DO22 
DO28 
DO29 
DO35 
DO40 
DO43 
ENDRIN 
ENORIN 
ENDRIN 
ENDRIN 
ENOR I N  
ENDRIN 
ENDRIN 
ENDRIN 
ENDRIN 
ENDRIN 
DO01 
DO02 
ENDRIN 
ENDRIN 
DO01 
DO02 
DO03 
DO04 
DO05 
DO06 
D O 0 7  
DO08 
DO09 
D O l O  
DO1 1 

CHEM-NAM 

LEAD 
MERCURY 
SELENIUM 
SILVER 
BENZENE 
CARBON TET 
CHLOROFORM 
1,4-DICHLOROETHANE 
1,l-DICHLOROETHENE 
MEK 
TRICHLOROETHYLENE 
VINYL CHLORIDE 

LEAD 
MERCURY 
SELENIUM 
SI LVER 

UASTE-TYPE E U I  L D I  NG 

REM,TRM,LLM 559 
REM,TRM,LLM 559 
REM,TRM,LLM 559 

559 
559 
559 
559 
559 

REM,TRM,LL 

REM,TRM,LLM 
REM,TRM,LLM 
REM,TRM,LLM 
REM,TRM,LLM 

U N I T  

90.29 
90.29 
90.29 
90.29 
90.29 
90.29 
90.29 
90.29 
90.29 
90.29 
90.29 
90.29 
90.29 
90.29 
90.29 
90.29 

,90.29 

ROaCl 

101 
101 
101 
101 
101 
101 
101 
101 
101 
101 
101 
101 
101 
101 
101 
101 
101 
101 
101 

REM,TRM,LLM 
REM,TRM,LLM 
REM,TRM,LLM 
REM,TRM,LLM 
LLU,TRU,RES 
LLU,TRU,RES 
REM,TRM,LLM 
REM,TRM,LLM 
REM,TRM,RES,TRU,LLM,LLU 
REM,TRM,RES,TRU,LLM,LLU 
REM,TRM,RES,TRU,LLM,LLU 
REM,TRM,RES,TRU,LLH,LLU 
REM,TRM,RES,TRU,LLM,LLU 
REH,TRH,RES,TRU,LLM,LLU 
REH,TRH,RES,TRU,LLH,LLU 
REM,TRM,RES,TRU,LLM,llU 
REH,TRH,RES,TRU,LLH,LLU 
REM,TRM,RES,TRU,LLH,LLU 
REH,TRH,RES,TRU,LLH,LLU 

- 
559 . . 90.101 lOZ-GB 
5 5 9  90.101 102-GE 
559 90.101 102-GE 
5 5 9  90.101 102-GB 
5 5 9  90.101 l02-GE 
559 90.101 lD2-GB 
5 5 9  90.101 102-GE 
5 5 9  90.101 102-GB 
5 5 9  90.101 l02-GB 

UNIT-TYPE 

PSA . 

PSA 

PSA 

PSA 

PSA 

PSA 

PSA 

PSA 

PSA 

PSA 

PSA 

PSA 

PSA 

PSA 

PSA 

PSA 

PSA 

PSA 

PSA 

PSA . 

PSA . 
PSA 
PSA 

PSA 

PSA 

PSA 

PSA 

PSA 

PSA 

PSA 
PSA . 

PSA 

PSA 
PSA , 

PSA 
PSA 

PSA 
PSA 

STATUS 

A 

A 

A 
A 

A 

A 

A 

A 

A 

A 

A 

A 

A 
A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 
A 

A 

A 

A 
A 
A 

A 

A 



Page No. 41 
02/17/94 ' 

APPENDIX 3.7 
INDUSTRIAL AREA IM/IRA/DD 
PERMITTED STORAGE UNITS 

EPA-CODES 

DO18 
DO19 
DO22 
ENDRIN 
ENDRIN 
ENDRIN 
ENDRIN 
ENDRIN 
DO28 
DO29 
ENDRIN 
ENDRIN 
DO35 
DO38 
DO40 
DO43 
ENDRIN 
ENDRIN 
ENDRIN 
ENDRIN 
ENDRIN 
ENDRIN 
ENDRIN 
ENDRIN 
ENDRIN 
ENDRIN 
DO01 
DO02 
DO03 
DO04 
DO05 
DO06 
DO07 
DO08 
DO09 
Dolo. 
DO11 
ENDRIN 

CHEM-NAM 

BENZENE 
CARBON TET 
CHLOROFORM 

1,4-DlCHLOROETHANE 
1,l-DICHLDROETHENE 

MEK 
PYRIDINE 
TRICHLOROETHYLENE 
VINYL CHLORIDE 

LEAD 
MERCURY 
SELENIUM 
SILVER 

WASTE-TYPE EUI LD I NC 

REM,TRM,RES,TRU,LLH,LLU 559 
REM,TRM,RES,TRU,LLH,LLU 559 

559 
559 

559 - 

REM . 
REM, TRM, 

REH,TRM,RES,TRU, 

UNIT 

90.101 
90.101 - 
90.101 
90.56 
90.56 
90.56 
90.56 
90.56 
90.101 
90.101 
90.101 
90.102 
90.101 
90.101 
90.101 
90.101 
90.101 

ROOH 

102-GE 
102-GB 
102-GE 
103A 
103A 
103A 
103A 
103A 
102-66 
102-GB 
102 
103 
102-GB 
102-GB 
102-GE 
l02-GB 
102-GB 
102-GE 

REM,TRM,RES,TRU,LLH,LLU 
REM,TRM,RES,TRU,LLM,LLU 
REM,TRM,RES,TRU,LLM,LLU 
REM,TRM,RES,TRU,LLM,LLU 
REM,TRM,RES,TRU,LLH,LLU 
REM,TRM,RES,TRU,LLH,LLU 
REM,TRM,RES,TRU,LLM,LLU 
REM,TRM, RES, TRU, lLH,LLU 
REM 
REM 
REM 
REM 

. REM 
REM 
REM 
REM 
REM 
REM 
REM 
LLW,TRU,RES 

559 90.102 103 
559 90.102 103 
559 90.102 103 
559 90.102 103 
559 90.102 103 
559 90.102 103 
559 90.102 103 
559 90.102 103 
559 90.102 103 
559 90.56 103A 

UN IT-TYPE 

PSA 
PSA 
PSA 
PSA 
PSA - 

PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 

STATUS 

A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A .  
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 



V 
V 
V 
V 
W 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
v 
V 
V 
V 
V 
V 

VSd 
VSd 
VSd 

' VSd 
VSd 
VSd 
VSd 
VSd 
VSd 
VSd 
VSd 
VSd 
VSd 
VSd 
VSd 
VSd 
VSd 

, VSd 
. VSd 

VSd 
VSd 
VSd 

. VSd 

.VSd 
VSd 
VSd 
VSd 
VSd 
VSd 
VS d 
VSd 
VSd 
VSd 
VSd 
VSd 
VSd 
VSd 
VSd 

snivis 3dAl -1  I Nn 

ZOL 
ZOL 
ZOL 
ZOL 

VfOL 
VfOL 
VfOL 
VfOL 
VfOL 

LOL'06 
LOL'06 
LOL'06 
LOL'06 
95'06 
95'06 
95'06 
95'06 
95'06 

VfOL 
VfOL 
VfOL 
VfOL 
VfOL 
K O  1 

ZOL 
f0L 
ZOL 
zot 

V f O t  
f0L 
f0L 
MI 
f0L 
f0L 
f0L 
f0L 
ZOL 

WOOM 

95-06, 
95'06 
95'06 
95'06 
LOL'06 
ZOL'06 
LOL'06 
L01'06 
95'06 
ZOL'06 
20 L '06 
Z01'06 
ZOL'06 
ZOt-06 
ZOL'06 
ZOL'06 
LOL'06 

lINn 

655 
655 W38 
655 W3M 

655 Wll'WMl'W3M 

655 
655 
655 
655 
655 
655 
655 
655 
655 
655 
655 
655 
655 

Wll'WIl'W31 
Wll'WMl'W31 
Wll'WIl'H31 
Wll'Wll'W3M 
s3a'nii'mi 
s3d'nMl'nll 
S3M'nMl'flll 
S3M'llMl'All 
S3M'nMl'hll 
S3M'~Ml'flll 
S3M'flML'hll 
S3M'nMl'flll 

S3M'nMl'flll 
s3M'nlll'flll 

s31 'nu 'nil  
s3~'nii 'mi 
s3M'nu'ml 
S3M'nMl'flll 
s3~'nii'nii 
s31'nu'flii 
s3u'nii'fiii 

s311'n1ii'nii 
S3M'nMl'Rll 

. S3M'nMl'All 

av3i 

301MOlH3 1ANIA 
3N3lAH13010lH3lli1 

3Nlal MAd 
13H 

3N3H13010lH31a- L '  L 
3NVH13010lH3 10-7' 1 

WIOJOMOlH3 
131 NOBMV3 

3N3ZN39 
MU1 1 S 

HnIN313S 
~ i n 3 1 3 ~  

av3i 

3N la1 NAd 
m3w 

3N3H130MOlH3Ia-L' L 
3NVH130MOlH31 a-7' L 

WIOdOIOlH3 
131 N08MV3 

3N3ZN38 

WVN-U 3 H 3 

a 82 
CI 8ooa 

Looa Y 
' ?  9ooa 

sooa ' 2  
0 

NIM(IN3 
NIION3 
NlWN3 
w o a  

8~oa 
ssoa 
62oa 
8zoa 
zzoa 
6toa 
8toa 
t Loa 
otoa 
6000 
8ooa 
Looa 
9000 
sooa 
moa 
sooa 
tooa 
ofoa 
rooa 
200a 

8soa 
ssoa 
6200 
B Z O ~  
zzoa 
6toa 
m o a  
tooa 

07OQ 

N I W N 3  

S 3 W3-Vd3 



e APPENDIX 3.7 
INDUSTRIAL AREA IM/IRA/DD 
PERMITTED STORAGE UNITS P a g e  No. 43 

02/ 17/94 

EPA-CODES. CHEM-NAM 

DO43 
0009 
DO10 
DO1 1 
DO18 
DO19 
ENDRIN 
ENDRIN 
ENDR I N 
DO22 
DO28 
DO35 
0038 
DO40 
DO43 
ENDRIN 
ENOR IN 
ENDRIN 
ENDRIN 
ENOR 1 N 
ENDRIN 
ENDRIN 
ENDRIN 
ENDRIN 
ENDRIN 
ENDRIN 
ENDRIN 
0038 
DO40 
DO43 
ENDRIN 
ENDR 1 N 

-. ENOR IN 
ENDRIN 
ENOR IN P 2 ENDRIN 

6 ENDRIN 
ENDRIN 

3 

VINYL CHLORIDE 
MERCURY 
SELENIUM 
SILVER 
BENZENE 
CARBON TET 

CHLOROFORM 
1,4-DICHLOROETHANE 
MEK 
PYRIDINE 
TRICHLOROETHYLENE 
VINYL CHLORIDE . 

PYRID IN€ 
TRICHLOROETHYLENE 
VINYL CHLORIDE 

WASTE-TYPE BUILDING UNIT ROOn 

REM 559 90.102 103 
REM,TRM,LLH 559 90.101 102 
REM,TRM,LLH 559 90.101 102 

559 90.101 102 
90.101 102 
90.101 102 
90.102 103 
90.102 103 
90.102 103 
90.101 102 
90.101 102 
90.101 102 
90.101 102 
90.101 102 

REM,TRM,LLH 90.101 102 
REM,TRM,LLM 90.101 102 

90.101 102 
REM,TRM,LLM 
REM,TRM,LLM 
REM,TRM,LLH 
REM,TRM,LLH 
REM,TRM,LLM 
REM 
REM 
REM 
REM 
REM 
LLW,LLM,NON 
LLIJ,LLM,NON 
LLU,LLM,NON 561 10 cc9 
LLW,LLM,NON 561 10 cc9 
LLW,LLM,NON 561 10 cc9 
LLW,LLM,NON 561 10 cc9 
LLU,LLM,NON 561 10 cc9 
LLW,LLM,NON 561 10 cc9 
LLW,LLM,NON 561 10 cc9 
LLW,LLM,NON 561 10 cc9 
LLW,LLM,NON 561 10 cc9 

UNIT-TYPE STATUS 

PSA 

PSA 

P SA 

PSA 
PSA 

PSA 

PSA 

P SA 
PSA 

PSA 

PSA 
P SA 

P SA 

PSA 

PSA 

PSA 

P SA 

PSA 

PSA 

PSA 

PSA . 

P SA 

PSA 

PSA 

PSA 

PSA 

PSA 

PSA 

PSA 

PSA 

PSA 

P SA 

PSA 

PSA 

PSA 

PSA 

PSA 

PSA 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A .  

A 

A 

A 
A 

A 

A 

A 



APPENDIX 3.7 
INDUSTRIAL AREA IM/IRA/DD 
PERMITTED STORAGE UNITS 

P a g e  No. 4 4  
02 /17 /94  

EPA-CODES 

DO01 
DO02 
DO03 
DO04 
DO05 
DO06 
DO07 
DO08 
DO09 
DO40 
DO43 
ENDRIN 
ENDRIN 
ENDRIN 
ENDRIN , 

ENDRIN 
ENDRIN 
ENDRIN 
ENDRIN 
DO01 
DO02 
DO03 
DO04 
DO05 
DO06 
DO07 
DO10 
DO1 1 
DO18 
DO19 
DO28 
DO08 

a DO09 
DO10 
DO1 1 

8 DO18 
E DO19 

9 
i? 

$9 '0028 

CHEM-NAM WASTE-TYPE 

LLM,NON 
LLH,NON 
LLM,NON 

SELENIUM 
SILVER 
BENZENE 
CARBON TET ' 

1,4-D I CHLOROETHANE 
LEAD 
HER CUR Y 
SELENIUM 
SILVER 
BENZENE 
CARBON TET 
1,4-DICHLOROETHANE 

LLU, LLM 

LLU, LLM 
LLW,LLM 
LLU, LLH 
LLU, LLH 
LLW,LLM 
LLW, LLM 
LLW, LLM 
LLW,LLH 
CLW , LCM 
LLU, LLM 
LLM,NON 
LLM,NON 
LLM,NON 
LLM,NON 
LLM,NON 
LLU,LLM 
LLW, LLM 
LLW, LLH 
LLW, LLM 
LLU,LLH 
LLU,LLM 
LLU,LLM 

LLU,LLM 

BUILDING 

561  
561 
561 
561  
561 
561  
561 

UNIT 

LEAD 
MERCURY 
TRICHLOROETHYLENE 
VINYL CHLORIDE 

10 
10 
10 
10 
10 
10 
10 
10 
10 . 
10 
10 
10 
10 
10 
10 ' 

10 ' 

. 1 0  - 

OUTSIDE 
OUTSIDE 
OUTSIDE 
OUTSIDE 
OUTSIDE 
OUTSIDE 
OUTSIDE 
OUTS I DE 
OUTSIDE 
cc1 
cc1 
cc1 
cc1 
cc1 
cc 1 
CCl  
cc1 
cc1 

561 
561  
561 
561  
561 
561  
561  
561  

10 OUTSIDE 
10 OUTSIDE 
10 cc2 
10 ccz 
10 cc2 
10 cc2. 
10 CCZ 
10 cc2 
10 cc2 

UN I 1-TYPE 

PSA 

PSA 

PSA 

PSA 

PSA 

PSA 

PSA 

PSA 

PSA 

PSA 

PSA 

PSA 

PSA 

PSA 

PSA 

PSA 

PSA 

PSA 

PSA 

PSA 

PSA 

PSA 
PSA 

PSA 

PSA 

PSA 

PSA 

PSA 

PSA 

PSA 

PSA 

PSA 
PSA 

PSA 

PSA 
PSA 
PSA 

PSA 

STATUS 

A 

h 
A 

A 

A 

A 

A 
A 
A 

A 
A 

A 
A 

A 

A 
A 

A 
A 

A 

A 

A 
A 
A 

A 

A 

A 

A .  
A 

A 

A 

A 

A 
A 

A 
A 

A 
A 

0 A 



Page No. 45 
02/17/94 

INDUSTRIAL AREA IM/IRA/DD 
PERMITTED STORAGE UNITS 

EPA-CODES 

DO29 
DO35 
DO38 
DO40 
DO43 
ENDRIN 
ENDRIN 
ENDRIN 
ENDRIN 
ENDRIN 
ENDRIN 
ENDRIN 
ENDRIN 
DO01 

. .  DO02 
DO03 
DO04 
DO05 
DO06 
DO07 
DO08 
DO09 
DO10 
DO1 1 
DO18 
DO19 
DO28 
DO29 
DO35 
DO38 
0040 
DO43 
ENDRIN 
ENDR IN 
ENOR I N m 

0 < ENDRIN 

3 
D 

DO29 
DO35 

E 

CHEM-NAM WASTE-TYPE BUILDING 

1.1-DICHLOROETHENE LLU,LLM 561 
HEK LLW,LLM 561 
PYR ID1 NE LLU,LLM 561 
TRICHLOROETHYLENE 561 

561 
561 
561 
561 
561 

VINYL CHLORIDE 

561 
561 

LLW,LLM 561 
LLW,LLH 561 
LLW, LLH 561 

LEAD 
MERCURY 
SELENIUM 
SI LVER 
BENZENE 
CARBON TET 
1,4-DICHLOROETHANE 
1 , 1 -D I CHLOROETHENE 
MEK 
PYR ID1 NE 
TRICHLOROETHYLENE 
VINYL CHLORIDE 

1,I-DICHLOROETHENE 
HEK 

LLU,LLM . 

LLU,LLM 
LLW,LLM 
LLU, LLM 
LLW, LLM 
LLU,LLM 
LLW,LLM 
LLW,LLM 
LLU,LLM 
LLW,LLM 
LLU, LLH 
LLU, LLM 
LLU,LLH 
LLW,LLM 
LLU,LLM 
LLU,LLM 
LLU,LLM 
LLU,LLM 
LLW,LLM 
LlU,LLM 

LLW,LLM 
LlM,NOW 
LLH,NON 

L i u ,  LLH 

UNIT 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
.10 

R O W  UNIT-TYPE 

CC2 
cc2 
cc2 
cc2 
cc2 
cc2 
cc2 
cc2 
cc2 
cc2 
cc2 
cc2 
cc2 
cc3 
cc3 
cc3 
cc3 
cc3 
cc3 

PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 

561 . 

561 
561 
561 
561 
561 
561 
561 
561 

10 cc3 
10 cc3 
10 cc3 
10 cc3 
10 cc3 
10 cc3 
10 cc3 
10 OUTSIDE 
10 OUTSIDE 

PSA 
PSA . 

PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 

STATUS 

A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 



02/ 17/94 

EPA-CODES 

DO38 
DO40 
DO43 
ENDRIN 
ENDRIN 
ENDRIN 
ENDRIN 
ENDRIN 
ENDR I N 
ENDRIN 
ENDR 1 N 
ENDR I N 
DO01 
DO02 
DO03 
DO04 
DO05 
DO06 
DO07 
DO08 
DO09 
DO10 
DO1 1 
DO18 
DO19 
DO28 
DO29 
DO38 
DO35 
ENDRIN 
ENDRIN 
ENDRIN 

4 DO01 
DO02 
DO03 

8 DDD4 
E DO05 

3 
% 

P a g e  No. 46 

CHEM-NAM 

PY R 1 D I NE 
TRICHLOROETHYLENE 
VINYL CHLORIDE 

LEAD 
MERCURY 
SELENIUM 
SILVER 
BENZENE 
CARBON TET 
184-DICHLOROETHANE 
1,l-DICHLOROETHENE 
PYRlD I NE 
MEK 

APPENDIX 3.7 
INDUSTRIAL AREA IM/IRA/DD 
PERMITTED STORAGE UNITS 

WASTE-TYPE B U I  L D l  NG 

LLM,NON 
LLH,NON 
LLH,NON 

561 
561 
561 
561 

LLU, LLM 
LLU, LLM 
LLU,LLM 
LLU,LLH 
LLU,LLM 
LLU,LLM 
LLU,LLH 

LLU,LLM 
LLW, LLM 
LLU, LLM 
LLU,LLM 
LLU,LLW 
LLW, LLM 
LLU, LLM 
LLU,LLM 
LLW,LLM 
LLW,LLM 
LLU, LLM 
LLU,LLM 

LLU,LLM' 

V 

561 
561 
561 
5 6 1  
561 
561 
5 6 1  . 

561 
561 
5 6 1  
5 6 1  
561 
5 6 1  
5 6 1  

U N I T  

10 
10 
10 
10 
10 
10 
10 
10 
10 . 

10 
10 
10 
10 
10 
10 
10 

' 10 

ROOM 

OUTSIDE 
OUTSIDE 
OUTSIDE 
cc3 
OUTSIDE 
OUTSIDE 
OUTSIDE 
OUTSIDE 
OUTSIDE 
OUTSIDE 
OUTSIDE 
OUTSIDE 
cc1 
cc1 
cc1 
cc1 
CCI 
cc1 

10 
10 10 :F P cc 1 

10 cc3 
10 cc3 
10 cc3 
10 cc4 
10 cc4 
10 cc4 
10 cc4 
10 cc4 
10 cc4 

UNIT-TYPE 

PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
P SA 
PSA 
PSA 
PSA 
PSA . 

PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
P SA 
PSA 
PSA . 

PSA 
PSA 
PSA 
P SA 

STATUS 

A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 

A .  
A 
A 
A 
A 
A 
A 

4 
A 
A 
A 



P a g e  No. 47 
02/ 17/94 

E P A-C 00 E S 

DO07 
DO08 
DO09 
DO10 
DO1 1 
0018 
0019 
DO28 
0029 
DO35 
0038 
OD40 
DO43 
ENDRIN 
ENDRIN 
ENDRIN 
ENDRIN 
ENDRIN 
ENDRIN 
ENDRIN 
ENDRIN 
DO01 
DO02 
DD03 
DO04 
DO05 
DO06 
DO07 
DO08 
DO09 
DO10 
DO1 1 

a DO18 
DO19 
DO28 
DO29 
DO35 
DO38 

3 
W 
0 
rn 

E 

CHEM-NAM 

LEAD 
MERCURY 
SELENIUM 
SI LVER 
BENZENE 
CARBON TET 
1,4-DICHLDROETHANE 
1,l-DICHLOROETHENE 
MEK 
PYRID 1 NE 
TRICHLOROETHYLENE 
VINYL CHLORIDE 

LEAD 
MERCURY 
SELENIUM 
SILVER 
BENZENE 
CARBON TET 
1.4-DICHLOROETHANE 
1,1-DICHLOROETHENE 
MEK 
PYRIDINE 

APPEND~X 3.7 
INDUSTRIAL AREA IM/IRA/DD 
PERMITTED STORAGE UNITS 

WASTE-TYPE 

LLW,LLM 
LLW,LLM 
LLW,LLM 

LLW,LLM 

LLW,LLW 
LLW,LLM 
LLW,LLM 
LLW,LLM 
LLU,LLM 
LLU,LLM,NON 
LLW,LLM,NON 
LLW,LLM,NON 
LLW,LLM,NON 
LLW,LLM,NON 
LLW,LLH,NON 
LLW,LLM,NON 
LLW,LLM,NON 
LLW,LLM,NON 
LLW,LLM,NON 
LLW,LLM,NON 
LLW,LLM,NON 
LLW,LLM,NON 
LLW,LLM,NON 
LLW,LLH,NON 
LLU,LLM,NON 
LLW,LLM,NON 

LLU,LLW 

BUILDING 

5 6 1  
561 
5 6 1  
5 6 1  
5 6 1  
561 
561 
5 6 1  

U N I T  

10 
10 
10 
10 
10 
10 
10 
10 
10 . ' 

10 
10 
10 
10 
10 
10 
10 

. 1 0  

5 6 1  10 
5 6 1  -10 
5 6 1  10 
5 6 1  10 
5 6 1  10 
5 6 1  . 10 
5 6 1  10 
5 6 1  10 
5 6 1  ' ' 10 
561 10 
5 6 1  10 
5 6 1  10 
5 6 1  10 
5 6 1  10 

ROOM 

cc4 
cc4 
cc4 
cc4 
cc4 
cc4 
cc4 
cc4 
cc4 
cc4 
cc4 
cc4 
cc4 
cc4 
cc4 
cc4 
cc4 
cc4 

ccs 
cc5 
cc5 
ccs 
c c 5  
cc5 
cc5 
cc5 
c c 5  

UNIT-TYPE STATUS 

PSA A 
PSA A 
PSA A 
PSA A 
PSA A 
PSA A 
PSA A 
PSA A 
PSA A 
PSA A 
PSA A 
PSA A 
PSA A 
PSA A 
PSA . A  
PSA A 
PSA A 
PSA A 
PSA 
PSA 
PSA . 

PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 

A 
A 
A 
A 
A .  
A 
A 
A 
A 
A 
A 
A 
A 
A 

A 
A 
A 
A 

A 
A 
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APPENDIX 3.7 

PERMITTED STORAGE UNITS 
INDUSTRIAL AREA IM/IRA/DD 

EPA-COOES 

DO40 
DO43 
ENDRIN 
ENDR 1 N 
ENDR 1 N 
ENDRIN 
ENDRIN 
ENDRIN 
ENDRIN 
ENDRIN 
DO01 
DO02 
Dd03 
DO04 
DO05 
DO06 
DO07 
DO08 
DO09 
DO10 
DO1 1 
DO18 
DO19 
DO28 
DO29 
DO35 
DO38 
DO40 
DO43 
ENDRIN 
ENDRIN 
ENDRIN 
ENDRIN 
ENDRIN 
ENDR I N 
ENDR I N 
ENDRIN 

CHEM-NAM 

TRICHLOROETHYLENE 
VINYL CHLORIDE 

LEAD 
MERCURY 
SELENIUM 
SI LVER 
BENZENE 
CARBON TET 
1,4-DICHLOROETHANE 
1.1-DICHLOROETHENE 
MEK 
PYRlDl NE 
TRICHLOROETHYLENE 
VINYL CHLORIDE 

WASTE-TYPE BUILDING UNIT ROOM 

LLU,LLM,NON 561 10 cc5 
LLU,LLM,NON 561 10 cc5 

561 10 cc5 
561 10 cc5 

LLW,LLM,NON 
LLU,LLM,NON 
LLU,LLM,NON 
LLU,LLM,NON 
LLW,LLM,NON 
LLU,LLM,NON 
LLU,LLM,NON 
LLU,LLH,NON 
LLU,LLM,NON 
LLU,LLM,NON 
LLU,LLM,NON 
LLU,LLM,NON 
LLW,LLM,NON 
LLU,LLM,NON 561 10 CC6 
LLU,LLM,NON 561 10 CC6 
LLU,LLM,NON 561 10 CC6 
LLU,LLM,NON 561 10 CC6 
LLW,LLM,NON 561 10 CC6 
LLU,LLM,NON 561 10 CC6 
LLU,LLM,NON 561 10 CC6 
LCU,LLM,NON 561 10 CC6 
LLH,LLU,NON 10 cc7 0 561 

UNIT-TYPE STATUS 

PSA A 
PSA A 
PSA A 
PSA A 
PSA A 
PSA A 
PSA A 
PSA A 
PSA A 
PSA A 
PSA A 
PSA A 
PSA A 
PSA A .  
PSA. . A  
PSA A 

PSA A 
PSA A 
PSA . A 

PSA A .  
PSA A 
PSA A 
PSA A 
PSA A 
PSA A 

PSA A .  
PSA A 
PSA A 
PSA A 
PSA A 
PSA A 
PSA A 
PSA . A 
PSA A 
PSA A 
PSA A 
PSA A 

PSA , A 
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APPENDIX 3.7 
INDUSTRIAL AREA IM/IRA/DD 
PERMITTED STORAGE UNITS 

EPA-COOES 

DO02 
ODD3 
DO04 
DO05 
DO06 
DDD7 
DO08 
DO09 
DO10 
DO1 1 
DO18 
DO19 
DO28 
DO29 
DO35 
DO38 
DD40 
DO43 
ENDRIN 
ENDRIN 
ENDRIN 
ENDRIN 
ENDRIN 
ENDR I N 
ENDRIN 
ENDRIN 
DO01 
DO02 
DO03 
DO04 
DO05 
DO06 

a DO07 
DO08 
DO09 rn 2 DO10 
DO1 1 
DO18 

: 
e 
D 

CHEM-NAM 

LEAD 
MERCURY 
SELENIUM 
S 1 LVER 
BENZENE 
CARBON TET 
1,4-DICHLOROETHANE 
1,1-DICHLOROETHENE 
MEK 
PYRIDINE 
TRICHLOROETHYLENE 
VINYL CHLORIDE 

LEAD 
MERCURY 
SELENIUM 
SI LVER 
BEN 2 EN E 

WASTE-TYPE BUILDING UNIT ROOM 

LLH,LLW,NON 561 10 cc7 
LLM,LLW,NON 561 10 cc7 
LLM,LLW,NON 561 10 cc7 

561 10 cc7 

LLH,LLW,NON 

LLM,LLW,NON 
LLH,LLU,NON 
LLM,LLW,NON 
LLH,LLW,NON 
LLM,LLW,NON 
LLM,LLU,NON 
LLH,LLW,NON 
LLM,LLW,NON 
LLM,LLW,NON 
LLH,LLW,NON 
LLW,LLM,NON 
LLW,LLM,NON 
LLW,LLM,NON 
LLU,LLM,NON 561 10 CC8 
LLU,LLM,NON 561 10 CC8 
LLW,LLH,NON 561 10 CC8 
LLW,LLM,NON 561 10 CC8 
LLU,LLM,NON 561 10 CC8 
LLW,LLM,NON 561 10 CC8 
LLW,LLM,NON 561 10 CC8 
LLW,LLM,NON 561 10 C C 8  
LLW,LLM,NON 561 10 CC8 

UNIT-TYPE STATUS 

PSA A 
PSA A 
PSA A 

PSA A 
PSA A 
PSA A 
PSA A 
PSA A 
PSA A 
PSA A 
PSA A 
PSA A 
PSA A 
PSA A 
PSA A 
PSA A 
PSA A 
PSA A 
PSA A 
PSA A 
PSA A 
PSA A 
PSA A 
PSA A 
PSA A 
PSA A 
PSA A 
PSA A 
PSA A 
PSA A 
PSA A 
PSA A 
PSA A 
PSA A 
PSA A 
PSA A 
PSA A 
PSA A 
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02/ 17/94 

EPA-COOES 

DO19 
DO28 
DO29 
DO35 
DO38 
0040 
DO43 

' ENDRIN 
ENDRIN 
ENDRIN 
ENDRIN 
ENDRIN 
ENDR I N  
ENDRIN 
ENDRIN 
DO01 
DO02 
DO03 
DO04 
DO05 

' DO06 
DO07 
0008 
DOO9. 
DO10 
DO1 1 
DO18 
DO19 

' DO28 
0029 
DO35 
DO05 
DO18 
0043 

D DO01 
DO02 
DO10 

9 
E 

C H EM-N AM 

CARBON TET 
1,4-DICHLOROETHANE 
1,l-DICHLOROETHENE 
MEK 
P Y R I D l  NE 
TRICHLOROETHYLENE 
VINYL CHLORIDE 

LEAD 
MERCURY 
SELENIUM 
SILVER 
BENZENE 
CARBON TET 
1,4-DICHLOROETHANE 
1,1-DICHLOROETHENE 
MEK 

BENZENE 
VINYL CHLORIDE 

SELENIUM 
SILVER 

INDUSTRIAL AREA IN f IRA f DD 
PERMITTED STORAGE UNITS 

WASTE-TYPE BUI  LD ING 

LLW,LLM,NON 
LLU, LLM, NOM 

LLW,LLM,NON 
LLW,LLM,NON 
LLU,LLM,NON 
LLU,LLM,NON 
LLU,LLM,NON 
LLW,LLM,NON 
LLU,LLM,NON 
LLW,LLM,NON 
LLW,LLM,NON 
LLW,LLM,NON 
LLU,LLM,NON 
LLU,LLM,NON 
LLW,LLM,NON 
LLU,LLM,NON 
LLU,LLM,NON 

LLU,LLM,NON 5 6 1  
LLW,LLM,NON 561 
LLU,LLM,NON 5 6 1  

5 6 1  
5 6 1  
561 
561 
5 6 1  
5 6 1  

LLW,LLM,NO 

UNIT 

10 
10 
10 
10 
10 
10' 
10 
10 

10 
10 
10 
10 
10 
10 
10 
10 

.10  

ROOM 

CC8 
CC8 
CC8 
CC8 
CC8 
CC8 
CC8 
CC8 
CC8 
CC8 
CC8 
CC8 
CC8 
CC8 
CC8 
CC9 
cc9 
cc9 

UNIT-TYPE 

PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA . 

PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 

561 10 CC9 PSA 
5 6 1  10 cc9 PSA 

LAB,TRM,NON,STD,TRU,LLU 5 6 9  
LAB,TRM,NON,STD,TRU,LLW 569 
LAB,TRM,NON,STD,TRU,LLU 569 
LAB,TRM,NON,STD,TRU,LLW 5 69 
LAB,TRM,NON,STD,TRU,LLW 5 6 9  
LAB,TRM,NON,STD,TRU,LLU 569 

a 569 

LAB,TRH,NON,STD,TRU,LLU 

59 
59 
5 9  
5 9  
5 9  
59 
59 

ALL 
ALL 
ALL 
ALL 
ALL 
ALL 
ALL 

PSA 
PSA 
PSA . 

PSA 
PSA 
PSA 
PSA 

STATUS 

A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 

9 
A 
A 
A 
A 

~ 
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EPA-CODES CHEM-NAM 

ENDRIN 
DO19 
DO28 
DO29 
0035 
DO38 
DO06 
DO04 
ENDRIN 
ENDR I N 
ENDRIN 
ENDRIN 
ENDRIN 
ENDRIN 
DO08 
DO09 
DO07 
DO40 
ENDRIN 
DO03 
ENDRIN 
DO1 1 
ENDRIN 
DO19 
DO22 
DO10 
ENDRIN 
ENDRIN 
DO01 

CARBON TET 
1,4-DICHLOROETHANE 
1,l-DICHLOROETHENE 
MEK 
PYRIDINE 

LEAD 
MERCURY 

TRICHLOROETHYLENE 

SILVER 

CARBON TET 
CHLOROFORM 
SELENIUM 

ENDRIN 
ENDRIN 
ENDRIN 

D DO04 
s 0009 MERCURY 

DQ08 LEAD 
DO07 

2 0 

@8 DO06 
Q9 

APPENDIX 3.7 
INDUSTRIAL AREA IM/IRA/DD 
PERMITTED STORAGE UNITS 

B U I L D  I NG WASTE-TYPE 

LAB,TRM,NON,STD,TRU,LLU 5 69 
LAB,TRM,NON,STD,TRU,LLU 5 69 

LAB,TRM,NON,STD,TRU, 

U N I T  

59 
59 
59 
59 
59 
59 
59 
59 
59 
59 
59 
59 
59 
59 
59 
59 
59 

ALL 
ALL 
ALL 
A L L  
ALL 
A L L  
A L L  
ALL 
ALL 
A L L  
A L L  
A L L  
ALL 
A L L  
A L L  
A L L  
A L L  
A L L  

LAB,TRM,NON,STD,TRU,LLW 
LAB,TRM,NON,STD,TRU,LLU 
HAZ,LLT,LLU,LLM,TRU,TRM,NON 
HAZ,LLT,LLU,LLM,TRU,TRM,NON . 

HAZ,LLT,LLW,LLM,TRU,TRM,NON 
HAZ, LLT, LLW, LLH, TRU, TRH, NOW 664 
HAZ,LLT,LLW,LLM,TRU,TRM,NON 664 
HAZ,LLT,LLU,LLM,TRU,TRM,NON 664 
HAZ,LLT,LLW,LLM,TRU,TRM,NON 664 
HAZ, LLT, LLU, LLM, TRU, TRM, NOW 664 
LLW,LLM,TRU,TRM,NON,LLT,HAZ,TS 664 20 RTR 
C,LAE 
HAZ, LLT,LLU, LLM,TRU,TRM,NON 664 20 A L L  
HAZ, LLT, LLW, LLM, TRU, TRH,NON 664 20 A L L  
HAZ,LLT,LLW,LLM,TRU,TRM,NON 664 20 A L L  
HAZ,LLT,LLW,LLM,TRU,TRM,NON 664 20 A L L  
HAZ,LLT,LLW,LLM,TRU,TRM,NON 664 20 A L L  
HAZ,LLT,LLW,LLM,TRU,TRM,NON 664 20 A L L  
HAZ,LLT,LLW,LLM,TRU,TRM,NON 664 20 A L L  
HAZ,LLT,LLU,LLH,TRU,TRM,NON 664 20 A L L  

UNIT-TYPE STATUS 

PSA A 
PSA A 
PSA A 
PSA A 
PSA A 
PSA A 
PSA A 
PSA A 
PSA A 
PSA A 
PSA A 
PSA A 
PSA A 
PSA A 
PSA . A 
PSA A 
PSA A 
PSA A 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 

PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 

A 
A 
A 
A 
A 
A 
A 
A 

A 
A 
A 

A 
A 
A .  
A 
A 
A 
A 
A 
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EPA-CODES 

OD05 
DO03 
DO02 
DO01 
DO43 
DO40 
ENDR 1 N 
ENDRIN 

ENDRIN 
DO38 

ENDRIN 

DO38 
DO02 

DO43 

DO40 

ENDR I N  

ENDRIN 

ENDR I N  

DO35 

ENDR I N  

ENDRIN 

1 ENDRIN 
P 
0 -c 
rn 

0 
ENDRIN 

CHEH-NAM 

V I N Y L  CHLORIDE 
TRICHLOROETHYLENE 

PYRIDINE 

PYRIDINE 

V I N Y L  CHLORIDE 

TRICHLOROETHYLENE 

HEK 

1,l-DICHLOROETHENE 

APPENDIX 3.7 
INDUSTRIAL AREA IM/IFtA/DD 
PERMITTED STORAGE UNITS 

WASTE-TYPE BUILDING 

HAZ,LLT,LLU,LLR,TRU,TRR,NON 664 
HAZ, L L T  , LLU, LLR, TRU, TRR , NON 664 
HAZ,LLT,LLW,LLM,TRU,TRM,NON 664 

C,LAB 

C , L A B  

C,LAB 

U N I T  

20 
20 
20 
20 
20 
20 
20 
20 

20. 
20 

20 

20 
20 

ROOM 

ALL 
ALL 
ALL 
ALL 
ALL 
ALL 
ALL 
RTR 

ALL 
RTR 

RTR 

ALL 
RTR 

RTR 

LLU,LLH,TRU,TRM,NON,LLT, 

' LLU,LLR,TRU,TRM,NON,LLT,HAZ,TS 

C , LAB 

C , LAB 

LLU,LLM,TRU,TRM,NON, LLT, HAZ,TS 664 20 

2 0 '  20 c;"s C,LAB 
LLU,LLM,TRU,TRM,NOW,LLT,HAZ;TS 664 
C,LAB 
LLU, LLR, TRU, TRM, WON, L L T  , HAZ, TS 664 
C , LAB 

LLU,LLM,TRU,TRM,NON,LLT,HAZ,TS 664 . 20 RTR 
C , LAB 

LLU, LLM, TRU, TRR,NON, LLT, HAZ, TS 664 20 RTR 
C,LAB 

LLU,LLH,TRU,TRM,NON,LLT,HAZ,TS 664 20 RTR 
C,LAB 

LLU,LLM,TRU,TRM,NON,LLT,HAZ,TS 664 20 RTR 
C,LAB 
LLU,LLR, 20 RTR 

UNIT-TYPE 

PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 

PSA 
PSA 

PSA 

PSA 
PSA 

PSA 

PSA 

PSA 

PSA 

PSA 

PSA 

PSA 

PSA 

PSA 

PSA 

PSA ' 

STATUS 

A 
A 
A 
A 
A 
A 
A 
A 

A 
A 

A .  

A 
A 

A 

A 

A 

A 

A 

A 

A 

A 

3 

A 

A 
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INDUSTRIAL AREA IM/IRA/DD 
PERMITTED STORAGE UNITS 

EPA-COD E S 

DO28 

ENDRIN 

ENDRIN 
DO22 

DO19 

DO18 

DO1 1 

DO10 

DO09 

DO08 

DO07 

DO06 

DO05 

DO04 

DO03 

DO35 
DO18 
DO29 
DO28 
DO38 
DO40 
DO43 
ENDRl N 

CHEM-NAH 

1,4-DICHLOROETHANE 

CHLOROFORM 

CARBON TET 

BENZENE 

SILVER 

SELENIUM 

MERCURY 

LEAD 

WEK 

BENZENE 
1 , 1 -DICHLOROETHENE 
1,4-DICHLOROETHANE 
PYR ID IN€ 
TRICHLOROETHYLENE 
VINYL CHLORIDE 

WASTE-TYPE BUILDING UNIT ROOn UNIT-TYPE. STATUS 

C , LAB 
LLW,LLH,TRU,TRH,NON,LLT,HAZ,TS 664 20 RTR 

20 RTR 

20 ALL 
20 RTR 

20 RTR 

20 RTR 
C,LAB 

C, LAB 
664 20 RTR 

LLU,LLM,TRU,TRM,~@ C,LAB 20 RTR RTR 

LLW,LLM,TRU,TRM,NO ,LL 20 
C,LAB 
LLU,LLH,TRU,TRM,NON,LLT,HAZ, 
C,LAB 
LLU,LLM,TRU,TRH,NON,LLT,HAZ,T 
C,LAB 
LLW,LLM,TRU,TRH,NON,LLT,HAZ,TS 
C,LAB 
LLU,LLM,TRU,TRH,NON,LLT,HAZ,TS 
C , LAB 
LLW,LLM,TRU,TRM,NON,LLT,HAZ,TS 
C , LAB 
LLW,LLH,TRU,TRH,NON,LLT,HAZ,TS 
C, LAB 
HAZ,LLT,LLU,LLH,TRU,TRM,NON 
HAZ,LLT,LLW,LLM,TRU,TRM,NON 
HAZ,LLT,LLW,LLH,TRU,TRM,NON 
HAZ,LLT,LLW,LLM,TRU,TRM,NON 

20 

664 

664 

664 20 RTR 

664 
664 
664 
664 
707 
707 
707 
707 

20 ALL 
20 ALL 
20 ALL 
20 ALL 
90.105 1308 
90.105 1308 
90.105 1306 
90.105 1308 

PSA 

PSA 

PSA 
PSA 

PSA 

PSA 

PSA 

PSA 

PSA 

PSA 

PSA . 

PSA 

PSA 

PSA 

PSA 

PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 

A '  

A 

A 
A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 



~ 
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EPA-CODES 

ENDRIN 
ENDRIN 
ENDRIN 
ENDRIN 
ENDRIN 
ENDRIN 
ENDRIN 

. ENDRIN 
ENDR 1 N 
DO01 
DO02 
DO03 
DO05 
DO06 
DO07 
DO08 
DO09 
DO10 
DO1 1 
DO18 
DO19 
DO28 
DO35 
DO40 
DO43 
ENDRIN 
ENDRIN 
ENDRIN 
ENDRIN 
ENDRIN 
ENDRIN 
DO01 
DO02 
DO03 
DO05 
DO06 
DO07 

CHEM-NAM 

LEAD 
MERCURY 
SELENIUM. 
SI LVER 
BENZENE 
CARBON TET 
1,4-DICHLOROETHANE 
MEK 
TRICHLOROETHYLENE 
VINYL CHLORIDE 

LEAD 

APPENDIX 3.7 
INDUSTRIAL AREA IM/IRA/DD 
PERMITTED STORAGE UNITS 

WASTE-TYPE 

707 
707 
707 

707 

REM,TRM,RES,TRU,LLM 
REM,TRM,RES,TRU,LLM 

E U I  LDING 

707 
707 
707 
707 
707 
707 
707 
707 

U N I T  

90.105 
90.105 
90.105 
90.105 
90.105 
90.105 
90.105 
90.105 
90.105 
90.106 
90.106 
90.106 
90.106 
90.106 
90.106, 
90.106. 
90,106 
90 .A6 

ROOM 

1308 
130E 
1308 
1308 
1308 
1308 
1308 
1308 
1308 
MODULE-A-GB 
MODULE-A-GE 
MODULE-A-GE 
MODULE-A-GE 
MODULE-A-GB 
MODULE-A-GB 
UODULE-A-GB 
MODULE-A-GB 
MODULE-A-GB 

REM,TRM,RES,TRU,LLM 
REM,TRM,RES,TRU,LLM 
REM,TRM,RES,TRU,LLM 
REM,TRM,RES,TRU,LLM 
REM,TRM,RES,TRU,LLM 
REM,TRM,RES,TRU,LLM 
REM,TRM,RES,TRU,LLM 
REM,TRM,RES,TRU,LLM 
REM,TRM,RES,TRU,LLM 
REM,TRM,RES,TRU,LLM 
REM,TRM,RES,TRU,LLM 
REM,TRM,RES,TRU,LLM 
REM,TRM,RES,TRU,LLM,LLU 
REM,TRM,RES,TRU,LLM,LLU 
REM,TRM,RES,TRU,LLl4,LLU 
REM,TRM,RES,TRU,LLM,LLW 
REM,TRM,RES,TRU,LLM,LLW 
REH,TRM,RES,TRU,LLM,LLW 

707 . 90.106 UODULE-A-GE 
707 90.106 MODULE-A-GB 
707 90.107 MOD-J 
707 90.107 UOD-J 
707 90.107 MOO-J 
707 90.107 MOD-J 

70 7 90.107 MOD-J 

90.107 MOD-J 707 
90.107 MOO-J e 707 

REM,TRH,RES,TRU,LLH,LLU 

UNIT-TYPE 

PSA 
PSA . 

PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA . 

PSA ' 

PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA . 
PSA 
PSA 
PSA 
PSA 

STATUS 

A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A. 
A. 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 

a A 
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INDUSTRIAL AREA IM/IRA/DD 

PERMITTED STORAGE UNITS 

EPA-CODE S 

DO09 
D O l O  
DO1 1 
DO18 
DO19 
0028 
DO35 
DO40 
DO43 
ENDRIN 

.ENDRIN 
ENDRlN 
ENDRIN 

ENDRIN 
ENDRIN 
DO01 
DO02 
DO03 
DO05 
DO06 
DO07 
DO08 
DO09 
DO10 
DO03 
DO01 
DO06 
DO05 
DO02 
DO03 
DO04 
DO05 
DO06 
DO07 

D 3 DO08 
DO09 rn 

D O l O  
DO1 1 

2 
E 
U 

CHEM-NAM 

MERCURY 
SELENIUM 
SILVER 
BENZENE 
CARBON TET 
1,4-DICHLOROETHANE 
MEK 

TRICHLOROETHYLENE 
VINYL CHLORIDE 

WASTE-TYPE BUILDING 

REM,TRM,RES,TRU,LLM,LLU 707 
REM,TRM,RES,TRU,LLM,LLU 707 
REM,TRM,RES,TRU,LLM,LLU 707 

707 
707 

REM, TRH,RES, 

LEAD 
MERCURY 
SELENILJM 

LEAD 
MERCURY 
SELENIUM 
S I  LVER 

707 
70 7 
707 
707 
707 
707 
707 
707 
707 

RES,REM,TRU, LLU, LAB, TRM,LLM 707 
707 

RES,REM,TRU, LLU,LAB,TRM, LLH 707 
RES, REM, TRU, LLU, LAB, TRM, LLM 707 

707 
707 
707 
707 
707 
707 
707 
707 
707 
707 

UNIT 

90.107 
90.107 
90.107 
90.107 
90.107 
90.107 
90.107 
90.107 
90.107 
90.107 
90.107 
90.107 
90.107 
90.107 
90.107 
90.146 
90.146 

90.105 1308 
90.105 1308 
90.105 1308 
90.105 1308 
90.105 1308 
90.105 1308 
90.105 1308 
90.105 1308 
90.105 1308 

MOD-J 
MOD-J 
MOD-J 

MOD-J 
HOD-J 
MOD-J 

MOD-J 

HOD-J 
MOD-J 

HOD-J 

MOD-J 
MOD-J 
HOD-J 
MOD-J 

MOD-J . 

MOD-C-GB-C- 40 
MOD-C-CB-C-40 
MOD -C-GS-C - 4 0 
MOD-C-GB-C-40 

UNIT-TYPE 

PSA 
PSA 
PSA 

PSA 
PSA 
PSA 

PSA 
PSA 
PSA 
PSA 

PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 

PSA 
PSA 
PSA 
PSA . 

PSA 
PSA 
PSA 

PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 

PSA 
PSA 
PSA 

STATUS 

A 
A 
A 
A 
A 
A 

A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A ~ 

A 
A 

A 
A 
A 

A 

A 
A 
A 

A.  
A 
A 
A 
A 
A 
A 
A 
A 
A 
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APPENDIX 3.7 
INDUSTRIAL AREA IM/IRA/DD 
PERMITTED STORAGE UNITS 

EPA-COD ES 

DO18 
DO19 
0022 
DO28 
DO29 
DO35 
ENDRIN 
DO1 1 
0018 
DO19 
DO22 
DO28 
DO35 
DO40 
DO43 
ENDRIN 
ENDRIN 
ENDRIN 
ENDR 1 N 
ENDRIN 
ENDRIN 
DO01 
DO02 
DO03 
0005 
DO06 
DO07 
0008 
DO09 
DO10 
D o 1  1 
DO18 
DO19 
DO28 

3 0035 
% DO40 

DO43 
ENDRIN 

a 

2 
6 
0 

0 

CHEM-NAM 

BENZENE 
CARBON TET 
CHLOROFORM 
1,4-DICHLOROETHANE 
1,l-DICHLOROETHENE 
MEK 

SILVER 
BENZENE 
CARBON TET 
CHLOROFORM 
1,4-DICHLOROElHANE 
MEK 
TRICHLOROETHYLENE 
V I N Y L  CHLORIDE , 

LEAD 
MERCURY 
SELENIUM 
SILVER 
BENZENE 
CARBON TET 
1,4-DICHLOROETHANE 
MEK 
TRICHLOROETHYLENE 
V I N Y L  CHLORlDE 

WASTE-TYPE B U I L D I N G  

707 
707 
707 
707 
707 
707 
707 
707 
707 
707 
707 
707 

/ I  70 7/\ 

U N I T  

90.105 
90.105 
90.105 
90.105 
90.105 
90.105 
90.27 
90.146 
90.1.66 
90.146 
90.146 
90.146 
90.146 
90.146 
90.146 
90.146 
90.146 

ROOn 

1308 
1308 
1308 
1308 
1308 
1 3 0 B  
C-AND-D-HALL 
HOD-C-GB-C-40 
HOD-C-GB-C-40 
HOD-C-GB-C-40 
HOD-C-GB-C-4Q 
MOD-C-GB-C-40 
MOD-C-GB-C-40 
MOD-C-GB-C-40 
MOD-C-GB-C-40 
MOO-C-GB-C - 40 
MOD-C-GB-C-40 
MOD-C,GB-C-40 

.REM,TRM,TRU,RES,LLM,LLW 

REM,TRM,TRU,RES,LLM,LLW 70 
REM,TRM,TRU,RES,LLM,LLU 707 

U W l T l Y P E  STATUS 

P SA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 

REM,TRM,TRU,RES,LLM,LLW 707 90.147 $m PSA 
PSA REM,TRM,TRU,RES,LLM,LLW 707 90.147 - -  

REM,TRM,TRU,RES,LLM,LLW 
REM,TRM,TRU,RES,LLH,LLW 
REM,TRM,TRU,RES,LLM,LLW 
REM,TRM,TRU,RES,LLM,LLW 
REM,TRM,TRU,RES,LLM,LLW 
REM,TRM,TRU,RES,LLM,LLW 
REM,TRM,TRU,RES,LLM,LLW 
REM,TRM,TRU,RES,LLM,LLU 
REM,TRM,TRU,RES,LLM,LLU 
REM,TRM,TRU,RES,LLM,LLW 
REH,TRM,TRU,RES,LLM,LLU 
REN,TRM,TRU,RES,LLM,LLU 

707 
707 
707 
707 
707 
707 
707 
707 
707 
707 
707 
707 

i: : 4 7 7 - G B - K -  45 
K-GB-K- 45 

90.147 MOO-K-GS-K-45 
90.147 HOD-K-GB-K-45 
90.147 HOD-K-GB-K-45 
90.147 MOD-K-GB-K-45 
90.147 MOD-K-GB-K-45 
90.147 MOD-K-GB-K-45 
90.147 MOD-K-GB-K-45 
90.147 MOD-K-GB-K-45 
90.147 MOD-K-GB-K-45 
90.147 MOO-K-GB-K-45 

PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 

A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 



Page Uo. 57 
02/ 17/94 

EPA-CODES CHEM-NAM 

ENDRIN 
EUDR I N 
ENDR 1 N 
ENDRIN 
EUDRIN 
DO01 
DO02 
0003 
DO05 
DO06 
DO07 
DO08 
0009 
DO10 
0011 . 

DO18 , 

DO19 
DO28 
DO35 
DO40 
DO43 
ENDRIN 
DO01 
DDOZ 
ENDRIN 
EUDRIN 
ENDR I N 
ENDRIN 

LEAD 
MERCURY 
SELENIUM 
SI LVER 
BENZENE 
CARBON TET 
1,4-DICHLOROETHAUE 
MEK , 

TRICHLOROETHYLENE 
VINYL CHLORIDE 

e 
APPENDIX 3.7 

INDUSTRIAL AREA IH/IRA/DD 
PERMITTED STORAGE UNITS 

WASTE-TYPE BUILDING UNIT ROOH 

REH,TRM,TRU,RES,LLM,LLU 707 90.147 MOD-K-GB-K-45 
REM,TRM,TRU,RES,LLM,LLU 707 90.147 MOD-K-GB-K-65 
REM,TRM,TRU,RES,LLM,LLW 707 90.147 MOD-K-GB-K-45 

90.147 MOO-K-GB-K-45 
90.147 MOD-K-GB-K-45 

LAB,TRH,LLM 707 90.27 C-AND-D-HALL 
90.27 C-AND-D- HALL 
90.27 C-AND-D-HALL 
90.27 C-AND-0- HALL 
90.27 C-AND-D-HALL 
90.27 C-AND-D-HALL 
90.27 C-AND-D-HALL 
90.27 C-AND-D-HALL 
90.27 C-AUD-D-HALL 
90.27 C-AND-D-HALL 

RES,REM,TRU,LLU, 90.27 C-AND-0-HALL 
RES,REM,TRU,LLU, 90.27 C-AUD-D-HALL 

C-AND-D-HALL 
RES,REM,TRU,LLU,LAB, C-AND-D-HALL 
RES,REM,TRU,LLU,LAB, 

RES,REM,TRU,LLU,LAB,lRM,LLM 

RES,REM,TRU,LLU,LAB,TRM,LLM 70 

RES,REM,TRU,LLU,LAB,TRM,LLM 707 
RES,REM,TRU,LLW,LAB,TRM,LLM 707 

UNIT-TYPE STATUS 

PSA 
PSA 
PSA 
PSA ' 

PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA ' 

PSA 
PSA 
PSA 
PSA 
PSA 
PSA 
PSA 

A 
A 
A 
A 
A 
A .  
A 
A 
A 
A 
A 
A 
A 
A 
A .  
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 



(intent i ona I I y blank) 

(WPD h:\wp\lLt~\im-in\pdbppcnd.3 03/05/94 

0 . .  

100% RECYCLED Q m 
100% Rccyclcd 



. .. . . ... .. . . - 

(wpf) h:\wp\llnts\un-iro\pd\nppcnd.3 03/0S194 
100% RECYCLED g$ 

100% Rccycld 



(intent i ona I I y b Ian k) 

(wpf) h\wp\fhts\im-im\pd\3ppd.3 03/05/94 
100% RECYCLED (@ 

100% Rccyclcd 





(intent i o na 1 I y blank) 

.. 

WpO h:\wp\~u\im-irn\pJ\nppmJ.3 03/05/94 
100% RECYCLED & 

100% Rccyclcd 



4.0 GROUNDWATER MONITORING 

Hydrogeologic conditions at RFP were examined to describe the groundwater flow and 

identify potential contaminant transport pathways. An understanding of potential 

contaminant sources and hydrogeologic conditions at RFP provides a technical basis for 

designing a groundwater monitoring system capable of detecting constituents in 

groundwater and determining their subsequent migration. 

The COPCs identified in Section 3.0 were ass &- eral locations in the Industrial 

4.1 APPROACH 

Area. Potential migration pathways 

to assess the adequacy of the existin 

urce locations were analyzed 

the Industrial Area. 

ydrostxatigraphic unit was 
ations obtained during high (spring 1992) 
The influence of building foundations, 

k elevations were incorporated into this analysis. 

ct the potential migration pathways of contaminants. 

refined based on an 
. 

is on monitoring potential releases at the perimeter of the 

Industrial Area and providing early detection of releases. For this purpose, the locations 

of groundwater monitoring stations must take into account potential sources, the rate of 

groundwater flow, and groundwater/surface water interactions. Shallow groundwater and 

surface water are part of an interactive system at RFP, whereby some of the shallow 
groundwater flows out of the Industrial Area to seeps or springs where it is 
evapotranspired from hillslopes or joins surface water. Groundwater and surface water 
is also diverted along trenches, subsurface culverts, and storm water drains to be 

conveyed to surf'ace drainages or treatment systems. It is also likely that some 
groundwater discharges at springs will seep back into the ground and return to the 

1 O W .  RECY CLEO 



groundwater flow system. 

hydrostratigraphic unit before it leaves the Industrial Area as seeps or springs. 

It is desirable to monitor groundwater from the upper 

The shallow claystone bedrock (Arapahoe and Laramie Formations), generally considered 

a confining layer, is believed to be potentially significant to groundwater chemistry in 

the Industrial Area. Fractures and weathered zones in the bedrock may be important to 

the occurrence and transport of groundwater constituents. Ho tures are not 
sufficiently characterized in the Industrial Area to predict 

Occurrence and migration of chemical constituents. Man 
excavated into bedrock, and building footing 

contaminants through bedrock. 

4.2 CONCEPTUAL GROUNDWA 

The direction and velocity of 

of the groundwater monitori 

are discussed in the 

t factors in the evaluation 
es of each hydrostratigraphic unit 

4.2.1 Flow in 

The hydrostrati were defined in Section 2.2.5.1. At RFP, the upper 
hydrostratigraphic unit is considered to be the unconfined saturated mnes of the 

unconsolidated and consolidated water-bearing strata. The upper hydrostratigraphic unit 

consists of several distinct lithostratigraphic units: Rocky Flats Alluvium, colluvium, 
valley-fill alluvium, landslide deposits, weathered Arapahoe and Laramie Formation 

bedrock, and all sandstone units within the Arapahoe and Laramie Formations that are 
in hydraulic connection with overlying unconsolidated surficial deposits or the ground 

surface. 

. a  



The weathered bedrock zone is commonly less than 15 feet thick, throughout the 6,550 
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acres at RFP, but may extend to 60 feet below the top of bedrock. Its thickness depends 

on the abundance of fractures, presence of root zones, elevation relative to the water 

table, and proximity to valley bottoms (EG&G 1993a). For the purpose of creating 

analyte concentration contour maps, the Well Evaluarion Report (EG&G 1993a) defined 

shallow bedrock wells as those in which the top of the screened interval is within the 

upper 40 feet of bedrock. According to the report, this of bedrock includes the 

weathered portion "where most contamination is tho 

Groundwater flow in the upper h 

paleotopography, the permeability 
the distribution of the 

upper hydrostratigrap 

is influenced by topography, 
ial deposits and bedrock, and 

subcropping bedrock is mostly claystone 

at resembles the 

dges and valleys in the top of bedrock correspond to 

e areas. However, detailed investigations at OU2 and 

ations in the top of bedrock surface do not correspond to 

configuration profoundly influences groundwater flow. 

4.2.1.2 Potentiometric Surface 

Groundwater potentiometric surface maps of the Industrial Area were constructed for 

spring and fall 1992 for unconsolidated surficial deposits, and are shown on Plates 4-1 

and 4-2. Water-level measurements (Appendix 4.1) were obtained from 145 monitoring 

wells in and near the Industrial Area during April 1 to 6, 1992, which is considered a 

historic high-water period. Depths to water were measured in 164 monitoring wells in 

and near the Industrial Area during October 1 to 5, 1992, a low-water periud. Because 



depth to water was not measured in all monitoring wells during the five- to six-day time 

interval, some data gaps exist. The potentiometric surface is defined approximately, and 

groundwater contours are dashed where inferred. The water-table maps were constructed 

using mostly monitoring wells completed in alluvium and colluvium, although the 

weathered bedrock is considered part of the upper hydrostratigraphic unit. The extent 

of weathering is difficult to determine from the lithologic descriptions in Appendix 4.1 

and geologic borehole logs, so data from bedrock wells we 

preparing Plates 4-1 and 4-2, which are located at the end 

Groundwater levels reach their highest elevations 

the remainder of the year except for pe 
events. The spring 1992 water table el 

approximate high of 6,040 feet above msl 

feet msl in the east. Water 1 

f a .  The October 1992 wa 

in the west to 5,950 

nse to precipitation 

oximate low of 5,955 

from approximately 6,035 feet msl 

in the fall, as indicated on Plates 4-1 and 

ted predominantly on the east-west trending ridges 4-2. The unsa 

Limited areas of hillside colluvium were also unsaturated in the fall, southeast and 

northeast of the Industrial Area. The bifurcated appearance of the unsaturated area in 

the southeastern Industrial Area in fall 1992 is caused by the influence of subsurface 

topography. Groundwater collects in depressions and small channels in the bedrock 
surface that may act as conduits, leaving many higher areas ungtturated, as shown in 

Figure 4-1. The Arapahoe Formation Number 1 sandstone can be a conduit for 

groundwater flow beneath higher unsaturated alluvium and bedrock. The sandstone 

provides groundwater to the hillside colluvium southeast of the Industrial ara. In other 

4-4 
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arcs,  weathered bedrock is a source or sink for groundwater, so the unsaturated zones 

do not represent no-flow boundaries. 

Groundwater flows perpendicular to the water table contours in an isotropic medium. 

The arrows on Plates 4-1 and 4-2 indicate that flow is generally eastward. However, 

groundwater flows to the north along the northern perimeter of the Industrial Area and 

to the south along the southern boundary. A paldrainage 

is expected to flow north-northwest. A south-tre 
Building 881. A third paldrainage trends east in 

Groundwater flow in colluvium is charac c gradient values, on 

and a highly variable 
saturated thickness controlled by bedrock 
(Le., subsurface discharge fro 
fill alluvium where groun 
eventually discharge 

ow parallel to stream flow and 

are among the more permeable units at RFP. The 
geometric mean of measured hydraulic conductivity values in the Rocky Flats Alluvium 

is approximately 104 centimeters per second (cdsec) @G&G 1993i). The geometric 

mean is a useful approximation because of the logarithmic distribution of hydraulic 

conductivity values. The measured hydraulic conductivity values, which exhibit a wide 

range because of the diverse nature of the individual geologic units, are given in Table 

4-1. 

4-6 
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TABLE 4-1 
Industrial Area IM/IRA/DD 

Hydraulic Conductivity Values of the Upper Hydrostratigraphic Unit 

GEOLOGIC UNIT 

Rocky Flats Alluvium 
~ 

Rocky Flats Alluvium 

subcropping Arapahoe 
Fm Sandstone 

valley-fill alluvium, 
woman creek 

valley-fill alluvium, 
walnut creek 

Rocky Flats Alluvium, 
colluvium, Woman Creek 
valley fill alluvium 

Arapahoe Fm Number 1 
sandstone 

weathered bed\’ 
\ 

weatheredbedrock 

HYDRAULIC SOURCE REMARKS 

(cd=)  

1 x 104 (geometric mean) 

\ \  

1 x 104 (geometric mean) 

\ \ v  

ou2 Phase II RFI/RI 
field investigation 

(- range) 

Well Evaluation R v r t  
(EG&G 1993a) 

5 x io7 to 3 x io5 O t  

lesS 
o u i  slug tests (-1 

- N*a: 
C d S e C  = centimetern per recod 
Pm = Formation 
ou = operrble unit 
Rpp = Rocky Flats Plant . 

4.2.2 Flow in the Lower Hydrostratigraphic Unit 

The lower hydrostratigraphic unit is composed of unweathered bedrock of the Arapahoe 

and Laramie Formations. Water-level elevations in lower hydrostratigraphic unit 
100% RECYCLED Q& rn 
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monitoring wells are lower in the east, when wells screened at approximately the Same 
depth in bedrock are compared. The eastward direction of flow reflects the dip of the 

strata. Flow volumes are probably low because of the low hydraulic conductivity of the 

weathered bedrock. 

The lower hydrostratigraphic unit hydraulic conductivities are generally lower than those 

of the overlying upper hydrostratigraphic unit because of the higher 

grained material. Reported hydraulic conductivity values are 
type of test used to estimate hydraulic conductivities is no 

Industrial Area IM/ 
Hydraulic Conductivity Values of th 

unweathered bedrock 

weathered and unw Site Environmental 

The hydraulic conductivities of unweathered bedrock generally range from 1 x 10' to 1 

x lod to cm/sec (3 x lo5 to 3 x lU3 feet per day [Wday]). The Laramie Formation 

sandstones are expected to have hydraulic conductivities between those of the Number 

1 sandstone and the unweathered siltstones and claystones. The Laramie Formation 

sandstones are approximately 15 feet or thick or less, except where sandstone channel e 
rn 100% RECYCLED ~8 



deposits are stacked or coalesced. Generally, these sandstones are laterally 

discontinuous. 

4.2.3 Flow in the Laramie-Fox Hills Aquifer 

Below RFP, groundwater in the Laramie-Fox Hills aquifer flows from the outcrop 

recharge area west of RFP to deeper parts of the aquifer t t (Robson et al. 1981). 
a reflection of the 

northeast of RFP regional dip of the strata. The average hydrauli 

ranges from 0.01 to 0.04 Wday (3.5 x lod 

4.2.4 Vertical Groundwater Flow 

Groundwater at RFP flow s. Thedirection 
of vertical flow (do of hydraulic connection between 

lithostratigraphic or important in evaluating potential pathways. 

ts have been documented in the Industrial Area topographic 

e 1993 Well Evaluation Report examined cross sections and 

well cluster hydrographs to assess the hydraulic connection and hydraulic gradients 

between alluvial and bedrock wells. The spring 1992 water levels in wells in the 

unconsolidated surficial deposits were higher than those in the bedrock wells, indicating 

a downward vertical gradient in the central Industrial Area. 

Upward hydraulic gradients were identified in well clusters located in the topographidy 

low areas near the bottoms of drainages (EG&G 1993a). Data were limited but suggest 

that groundwater in the bedrock may recharge unconsolidated surficial deposits in s t r m  

drainages, as schematically shown in Figure 4-2. Because vertical hydraulic connection e 
m 100% RECYCLED ~8 
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POTENTIOMETRIC SURFACE AT W E U  - 
WELL OR 
PIEZOMETER 

SCREENED 
INTERVAL 

- WATER TABLE - -  0 (OH) ROCKY F U T S  ALLUVIUM 

(Oc) couuvIuu 

GROUNDWATER FLOW DIRECTION 
(ARROW SIZE INDICATES 
RELATIVE PERMEABILITY) 

(Kacl) BEDROCK 

E 
0 

FIGURE 4-2 
Industrial Area IM/IRA/DD 

Conceptual Diagram of Groundwater Flow 
in Industrial Area and Adjacent Drainage, 

Rocky Flats Plant 



between bedrock and alluvium is relatively p r ,  flow volume is likely to be limited 

(EG&G 1993a). Most well cluster hydrographs showed poor hydraulic connection 

between the bedrock and unconsolidated surficial deposits. The study concluded that the 

deeper hydrostratigraphic units at RFP (typically greater than 100 feet deep) are generally 

not in direct hydraulic connection with the upper hydrostratigraphic unit (EG&G 1993a). 

This lack of direct hydraulic connection indicates that groundwater from the upper 

hydrostratigraphic unit will not quickly nor easily mi wnward to the lower 

hydrostratigraphic unit, despite downward vertical g 

Vertical hydraulic gradient values on the o e been estimated 

between the colluvium and bedrock sandsto &G 1993j). The amount of 
flow through claystone is assumed the fine-grained lithology and 
limited occurrence of fractures at d . Fracturing, where evident, 
is most abundant in the w 
site-wide drilling pro 

zones, (2) were ofte , (3) exhibited iron-staining in the upper 

metric surface in the Laramie-Fox Hills aquifer is 50 to 100 
feet lower than the water level in the overlying alluvium (Robson et al. 1981). However, 

the thick Laramie Formation claystone and siltstone prevent direct connection between 
surficial groundwater and the Laramie-Fox Hills aquifer. 

4.2.4.2 Vertical Hvdrau lic Conductivities 

Vertical hydraulic conductivity values may be three times less than horizontal hydraulic 

conductivity values in clays and shales (Freeze and Cherry 1979). Therefore, the vertical 

hydraulic conductivity of the lower hydrostratigraphic unit bedrock strata could be on the 

100% RECYCLED e$ 
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order of 1 x lo9 to 1 x 1@ to cdsec (3 x 106 to 3 x lo5 Wday). Although fracturing 

and more permeable zones could contribute to higher vertical conductivities than 
estimated, the low vertical hydraulic conductivities and the adsorptive properties of clay 

materials are expected to retard the downward movement of chemical constituents. 

4.2.5 Groundwater/Surface Water Interaction 

Groundwater from the upper hydrostratigraphic unit disch 

the hillsides of the Industrial Area at the contact betwee 
where shallow sandstones crop out in the drainages. 

indicated on Plates 4-1 and 4-2, based on U.S. Geol 
mapping, circa 1980. A new surficial depo 

published by EG&G in the spring of 1 

s and Springs, wil l  be 
either consumed by 

colluvial deposits to 

south Walnut or Woman on, showing surface water 
infiltration on topographic s and springs, is shown in Figure 

4-3. The interrela and groundwater is an important 

4.3 EXISTIN 

Groundwater monitoring is one component of the larger RFP groundwater program. The 

objectives of the overall groundwater program are as follows: 

e 

e Ensure compliance with regulations. 

e Clean up existing contamination. 

0 Monitor existing conditions. 

Prevent further degradation of the upper hydrostratigraphic unit. 
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EXPLANATION 

8 Water Table - FI owlin e 

Rocky Flats Alluvium 

Colluvium 

E{ Valley Fill Alluvium 

Sandstone 

U.S. DEPARTMENT OF ENERGY 
EG&G Rocky Flats Plant, Golden, CO 

FIGURE 4-3 
INDUSTRIAL AREA IM/IRA/DD 

Schematlc of 
Groundwater/Surface Water 

Interaction 

Not To Scale 



The groundwater monitoring program at RFP is largely defined by regulatory 

requirements. Groundwater monitoring is performed under several different programs, 
which are conceptually linked under the Groundwater Protection and Monitoring Program 
(GPMP). The GPMP implements a groundwater monitoring plan designed to satisfy a 

wide array of regulatory requirements, including DOE Order 5400.1, RCRA, and 

CERCLA. Additional requirements are 

The purposes of the RFP groundwater 
analyte values, m w u r e  

monitoring program 

applicable regulations. 

4.3.1 Purposes for Groundwater Monitoring 

and assess the rate of ant plumes. Wells in the 

requirements. ring objectives, are as follows: 

within and immedia&y adjacent to a RCRA OU. 

RCRA Characterization Monitoring - to characterize andor monitor 

hydrostratigraphic units other than the upper hydrostratigraphic unit at or near 

RCRA units. 

CERCLA Monitoring - to characterize groundwater and the extent and movement 

of constituents as part of RVFS activities in compliance with CERCLA 
remediation requirements. 
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0 Boundary Monitoring - to monitor groundwater movement and quality at the RFP 

boundaries, downgradient of RFP affected areas. 

Special Purpose Monitoring - includes other wells installed at the RFP that are 

used to characterize groundwater and hydrogeology for a variety of purposes. 

4.3.2 Wells Monitored and Sampling Frequency 

Currently, there are 371 active wells an 
monitoring network (EG&G 1993j). An ad 
abandoned since the first monitorin 

P groundwater 

s are inactive or have been 

Water-level measurements every one of the 455 active wells 

. Groundwater 

wells in the monitoring network. Table 

al Area (as of October 14, 1993), the status 

andoned), the program to which the well belongs 

Boundary, or Special Purpose), and the sampling 

pled). All active wells are measured for water levels but 

The monitoring well network undergoes constant evaluation to determine the most 

effective approach to sampling groundwater at WP. This evaluation takes into account 

current regulations and streamlines the sampling program to meet those requirements in 

i the most efficient manner. 
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Status of Monitoring WClh In the Industrial Area at Rocky Plats Plmt 
October 14, 1992 
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October 14,1992 
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Industrial Area IM/IRA/DD 

Status of Monitoring Wells &I the Industrial Area at R o c h  Plats Plant 
October 14,1992 

WEIL  STATE STATE OENERAL WELL W U  S COMPLETION SURFACE TOPOF TD TOP BUT TOP 
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TABLE 4-3 
Industrial Area IM/IRA/DD 

Status of Monitoring Wells in the Industrial Area at Rocky Flats Plant 
October 14,1992 

WELL, STATE STATE GENERAL WELL WELL S. COMPLETION SURFACE TOPOF TD TOP BOT TOP 
NAME NOKI'H EAST CASING CSG SCRN SCRN BEDROCK AREA STATUS CLASS FR .UNIl'/LWH ELEV. 

P 

RCRA-C = R C R A c h ~ t a i u t t i o ~  monitoring wells- information used to determine the 

CERCLA = mnitoring wdls specified in RFVRI wakplans. Industrial Area 

OPWL = original process waste lie 
PA = Protected Area 

WELL CLASSIFICATION 

RCRA-S = mnitoring wellsused for RCRA statistical m m p h n s  [40 CFR 265.93(b) md 265.94(a)(2)(11)] 

s. FR. = sampling kquency: 
0 = quarterly N = not sampled 

SURFACE ELEV. = ekvatbn of  land surface at well heal, m feet above mean sea level. 
TOP OF CASING = elevation of top of well czaing , h feet above mean sea level. 
TD = total depth of cnsing, measured in feet bcbwgmund surface. 
TOP SCRN = topofscrecned interval, measured in feet bebwground surface 
BOT SCRN = b t t o m o f  screened interval, measured in feed bcbwgmund surface. 
TOP BEDRO(X = bpof  b c h c k ,  measured in feet bebwgmund surhce. 

- 
3 
JJ 
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Every monitoring well in the sampling network is subject to the same suite of analytes. 

The analytical constituents have been selected based on EPA and CDH requirements, 

technical needs, and the history of operations at RFP. The practice of sampling all wells 

for the same analytical suite has been reviewed (EG&G 1 and recommendations 

have been made to consider reducing wells 

appropriate. 

The RFP standard analytical suite for the following 

analytes and analyte groups: 

e TCL VOCs; 

e water quality 
e 

a 

e 

e 

e 

e 

Every monitoring well in the sampling network is subject to the same suite of analytes. 

The analytical constituents have been selected based on EPA and CDH requirements, 

technical needs, and the history of operations at RFP. The practice of sampling all wells 

for the same analytical suite has been reviewed (EG&G 1 and recommendations 

have been made to consider reducing wells 

appropriate. 

The RFP standard analytical suite for the following 

analytes and analyte groups: 

e TCL VOCs; 

e water quality 
e 

a 

e 

e 

e 

e 

This standard suite is itemized in more detail in Table 4-4. SVOCs are analyzed only 
during the fust quarter after installation of a new well. 

4.3.4 Sampling Procedures 

The SOP for groundwater sampling (EG&G 1991g) describes the procedures required 

for the collection of all groundwater samples. The procedures are designed to 
avoid contamination of groundwater samples by foreign materials, ensure representative 



TABLE 4-4 
Industrial Area IM/IRA/DD 

Chemical Constituents Monitored in Groundwater at Rocky Flats Plant 

Metals Organics' Radionuclidesb 
Cesium (Cs) Tarnet Compound List-Volatiles Gross Alpha 
Lithium (Liy Chloromethane (CH,CI) Gross Beta 
Molybdenum (Mo) Bromomethane (CH,Br) Uranium-233, -234,435, and -238 
Strontium (Sr) Vinyl Chloride (GH,CI) Americium-24 1 
Tin (Sn)* Chloroethane (GH,CI) Plutonium-239, -240 

Tarnet Analvte List Acetone Cesium-137 
Aluminum (Al) Carbon Disulfide Tritium (H-3) 
Antimony (Sb) 1,l-Dichloroethane (1,l -DCA) 
Arsenic (As) 1.1-Dichloroethene (1.1-DCE) 
Barium @a) trans 1,2-Dichloroethene 
Beryllium (Be) 

Cadmium (Cd) Chloroform (CHCI,) 
Calcium (Ca) 1,2-Dichloroethane (1.2- 
Chromium (Cr) 
Cobalt (Co) 

Lead (Pb) 
Magnesium (Mg) Bromodichlorom 
Manganese (Mn) 
Mercury (Hg) 
Nickel (Ni) 

Selenium (Se) Bicarbonate (HCO,) 

Methylene Chloride (CKCI) Strontium-89, -W 

1,2-Dichloroethene (total) (total 1, 
DCE) 

ific Conductance 

Potassium (K) carbonate (CO,) 

Chloride (CI) 
Sulfate (SO3 
NitrateINitrite (NO,/NO, as N) 
Cyanide (CN)' 
Fluoride (F) 
Orthophosphates (PO& 

Chlorobenzene (CJI&I) 
Ethyl Benzene 
Styrene 
Total Xylenes 

a. Not analyzed in background samples in 1989. 
b. Dissolved radionuclides replaces total radionuclides (except tritium) beginning with the third quarter 1987; 

however, total Pu and Am were collccted starting in third quarter 1988. 
c. Before 1989, lithium was only analyzed during fourth quarter 1987 and first quarter 1988. 
d. Not analyzed before 1989. 
e. Strontium-89, -90 was not analyzed during first quarter 1988. 
f. Not analyzed before 1989, and only analyzed if gross alpha exceeds 5 pCa.  
g. Cyanide was not analyzed during fourth quarter 1987. 

Total suspended solids and phosphate were analyzed in 1986 only; orthophosphates were analyzed in 1990 and 
in 1991. 
Chromium 0 was analyzed during fourth quarter 1987 only. 
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samples, minimize the potential for crossantamination of samples or wells, and ensure 

reproducibility of results. Limited sample volumes are sometimes available because of 

the low yield of the water-bearing formations at RFP. For this reason, the analyses are 

prioritized and samples for each analytical method are collected in consistently the same 
order. 

4.4 PATHWAY ANALYSIS 

The following sections evaluate the potential for 

4.4.1 Upper Hydrostratigraphic 

The upper hydrostratigrap 

released at ground su ce. Chemical constituents from 
surficial spills may b eable surficial soils to the water table, 

g the water table, groundwater flows in the 

ater from the upper hydrostratigraphic unit may 

ce water at the wetland/seep locations indicated on 

4.4.2 Lower Hydrostratigraphic Unit as a Pathway 

Several factors must be considered in the analysis of the lower hydrostratigraphic unit 

as a potential contaminant pathway. The low hydraulic conductivity and high adsorptive 

properties of the hpahoe/Laramie Formation claystone and siltstone may preclude them 

from consideration as a significant contaminant pathway. However, the sandstone units 



have higher permeabilities and documented contamination (EG&G 1993k). The OU2 

RFYRIs concluded that the bedrock pathways are incomplete. However, building footing 

drains that are completed in bedrock (not a concern in the vicinity of OU2) may provide 

channels for UBC through bedrock in the Industrial Area. Monitoring recommendations 

for building sumps and footing drains are made in Section 7.7. 

The bedrock was investigated as a potential exposure pathwa 
activities. The study indicated that the pathway in the lower 

as carbon tetrachloride, tetrachloroethene (PCE), 

detected in both the Laramie Formation sandstone u 

unit (EG&G 19933’). Potential sources of 
unit were believed to be limited to 
hydrostratigraphic unit. Two 

hydrostratigraphic unit were in 

upper hydrostratigraphic u 
Creek with recharge 

units, and (2) verti 

to the sandston 

r hydrostratigraphic 

wer hydrostratigraphic 
lumes in the upper 

n of contaminants from the 

eath the colluvium along Woman 

ation from the upper hydrostratigraphic unit 

tigraphic unit, where Laramie Formation 

to the upper aquifer. Contamination of the bedrock 
was believed to be th scenario 1, which is an upper aquifer exposure 
pathway. The bedrock exposure pathway was considered to be incomplete in the vicinity 

of ou2 .  

The lower hydrostratigraphic unit and discontinuous nature of the Laramie Formation 

sandstones suggest that there is no viable migration pathway for contaminants to reach 

ground surface, although data on the spatial distribution of the sandstones are not 

complete. The thickness and low vertical hydraulic conductivity of the Laramie 

Formation will likely impede the downward movement of chemical constituents and 



Formation will likely impede the downward movement of chemical constituents and 

prevent contamination of the Laramie-Fox Hills aquifer. The lower hydrostratigraphic 

unit is therefore not considered a potential contaminant pathway. 

4.5 SUMMARY OF EXISTING DATA 

Groundwater sampling results are reported under the 

the information is entered into the Rocky Flats 

(RFEDS). The four primary reports that con 

ling programs, and 

r data are (1) the 

1993c), which is required by DOE and has 

(2)  the Annual RCRA Groundwater 
P l m  (EG&G-19931), (3) the FinaZ 

(EG&G 1992d), and (4)th 

Regulated Units at Rocky Flats 

cal Characterization Report 
ort (EG&G 1993a). 

The Annual RCRA G ddress the RCRA Interim Status regulated 

These are the Solar Ponds (OU4), the Present 

Id (OU11). Various other reports are produced for 
- _  

s and remedial activities. 

(EG&G 1993a) examined groundwater geochemical data to 

determine the site-wide extent, magnitude, spatial distribution, and temporal variation of 

contaminant distributions in groundwater at WP. Concentration contour maps for 

selected analytes were constructed using data from the spring and fall of 1990 and 1992. 

Monitoring wells in active RCRA, CERCLA, and background programs were analyzed 

during those sampling rounds. The eastern portion of the Industrial Area was covered 

in detail, but relatively few groundwater samples were collected for analysis in the west 

and central portions of the Industrial Area. 



The contour maps in the Well Evaluafion Report (EG&G 1993a) displayed the 
concentrations of lithium, selenium, gross alpha, gross beta, uranium-233, uranium-234, 

plutonium-239, plutonium-240, americium-241, TCE, PCE, "total" VOCs, total dissolved 

solids (TDS), nitrate plus nitrite, and sulfate. Separate concentration contour maps were 

prepared for wells installed in unconsolidated surficial deposits and in shallow bedrock. 

screened intend is within the upper 40 feet of bed 
includes the weathered portion, where most bedrock 

(EG&G 1993a). 

The distribution of contaminants was sum 

Groundwater con 
OUs.. . . Wells not 

xceptions do exist, 

beta, and uranium-233, 234), and 
S and nitrate plus nitrite). Elevated 

Wells in the area of the 903 Pad, Mound, East Trenches, and East Spray 
Field (OU2) display the highest activities of plutonium-239, 240 and 
americium-241 (903 pad) and the highest concentrations of VOCs (TCE, 
PCE). Inorganic parameters, most notably nitrate plus nitrite, are also 
present at OU2 in elevated concentrations. Groundwater from the area 
around the 881 Hillside (OU1) shows high concentrations of VOCs and 
metals, including the highest selenium concentrations. 

Groundwater in the vicinity of the Present Landfill (OU7) is characterized 
by elevated concentrations of metals, VOCs, and inorganic parameters, 
and occasionally higher activities of some radionuclides (gross alpha, 
gross beta, uranium-233, 244, plutonium-239, 240 and americium-241). 



The Walnut Creek drainage (OU6), including South Walnut Creek, North 
Walnut Creek, No Name Gulch, and the associated ponds, exhibits 
elevated levels of inorganic parameters, metals, and some radionuclides 
(gross alpha, gross beta, plutonium-239, 240 and americium-241) in 
groundwater from wells along its length. The concentrations of these 
analytes decrease between the confluence of the three tributaries of Walnut 
Creek and the wells along Walnut Creek just west of Indiana Street. 

The distribution of contaminants in groundwater from allu 

that from shallow (less than 40 feet) bedrock wells. 

s was compared with 

tions were correlative, 

surficial deposits and in bedrock" (EG&G 

lithium, TCE, TDS, and nitrate plus nitri 

than in alluvial groundwater. Higher PC 

indicate the presence of dense n 
However, DNAPLs have never b 

location at RFP (EG&G 

ncentrations of 

(DNAPL) in the bedrock. 
uids in groundwater at any 

The Well Evaluation all of the data for wells in the Industrial 

The fact that high concentrations of analytes are not 

west-central Industrial Area may be attributable to lack of 

emical constituents. 

To better characterize groundwater chemistry in the Industrial Area, WEDS data for 36 

of the 54 piezometers installed in 1989 were examined as part of this IM/IRA. The 
piezometers had been installed for the purpose of collecting groundwater level 

measurements to determine hydraulic gradients at RFP. Groundwater samples had been 

collected from piezometers under the Environmental Monitoring and Analysis Division 

(EMAD), GPMP, OU9 RFI/RI, and surface water programs in 1989, 1990, and 1991. 

From this data set, the chemical constituents detected during the most recent sampling 
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From this data set, the chemical constituents detected during the most recent sampling 

event from each well are tabulated in Appendix 4.2, 4.3, and 4.4. Data were available 

for 17 piezometers in the Protected Area and three piezometers in the western part of the 

Industrial Area. Organic compounds were detected in Wells P115489 to the west and 

P320089 to the south. Wells in the vicinity of the Solar Ponds also indicated elevated 

levels of chlorinated and nonchlorinated VOCs. Groundwater samples from wells near 

the Solar Ponds also produced elevated radionuclide counts, as s 
4.4. 

Thirty seven wells and piezometers were sam 

characterhtion in November and December 19 

analyzed, and the results are being valida 

of the 37 wells and piezometers, along wi 
) VOC results from 20 

roundwater samples, 

(C;H&l), 1,l-dichloroethan 

A), 1 , 1 , 1 -trichloroethane, carbon 

d PCE were detected in 12 of the 20 

Several of the 12 piezometers sampled 

VOCs, such as P416389 (0.5 micrograms 

16589 (0.7 pg/L PCE). Eight of the 20 piezometers 

tetrachloride (CC1, 
. 

per liter bg/L] na 

had no VOCs detected. 

Existing data regarding UBC and footing drain sampling are also relevant to groundwater 

in the Industrial Area. UBC was identified and documented at 31 buildings in the 

Industrial Area, according to the HRR (EG&G 19920. Soil and/or groundwater beneath 

the identified buildings may have become contaminated as result of activities within the 

buildings. The results from aperiodic sampling of building sumps and foundation drains 

also indicate elevated metals, organic compounds, and radionuclides in water from 
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TABLE 4-5 
Industrial Area IM/IRA/DD 

Groundwater Analytical Results from Industrial Area Monitormg Wells, 4th Quarter 1993 

P w 
c. 

NR = Not Reported 
< = The compound was analyzed but was 

a 

3 sample quantification limit. 
E TIC = tentatkety IdentMed compound 3 pgL = micrograms per liter 

6 

not detected The associated value Is the 

0 
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P w 
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NR = Not Reported 
< = The compound was analyzed but was 

not detected The associated value Is the 
sample quantkatlon limit. 

TIC = tentatkety IdentMed compound 
pg/L = mlcrograms per Mer 

3 
i? 
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0 

08-Mar-94 
0 
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NR = Not Reported 
< = The compound was analyzed but was 

not detected The associated value is the 3 sample quantification limit 
mP TIC = tentatkety ldentiied compound 
9 p g / ~  = micrograms per liter 
rn 
0 c 
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TABLE 4-5 
Industrial Area IM/IRA/DD 

Groundwater Analytical Results from Industrial Area Monitoring Wells, 4th Quarter 1!493 

NR = Not Reported 
< = The compound was analyzed but was 

not detected The associated value Is the 
sample quantification llmlt 

TIC = tentatkely IdentMed compound 
6 pg/L = micrograms per liter 
s 
z 
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TABLE 4-5 
Industrial Area IM/IRA/DD 

Groundwater Analytical Results from Industrial Area Monitoring Wells, 4th Quarter 1993 

P 

NR = Not Reported 
e = The compound was analped but was 

d $ sample quanttfkation limit. 
,, TIC = tentatkety identtfied compound 
8 p a  = micrograms per liter 

not detected The associated value Is the 
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NR = Not Reported 
c = The compound was analyzed but was 

not detected The associated value is the 
sample quanttficatlon limit 

TIC = tentatkety IdentMed compound 
pgL = micrograms per liter 

D m 

3 (btus) \wp\flats\lm-ira\pd\table4-5.wk3 08-Mar-94 
K 
0 

V 

Page 6 of 8 RFP industrial Area IM/IWDD 



TABLE 4-5 
Industrial Area IM/IRA/DD 

Groundwater Analytical Results from Industrial Area Monitoring Wells, 4th Quarter 19!33 

P w 
4 

NR = Not Reported 
< = The compound was analyred but was -. 

$ sample quantification limit. 
mp TIC = tentatkely identMed compound 
2 p g ~  = micrograms per liter 
6 

not detected The associated value is the 

0 

0 
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TABLE 4-5 
Indostrial Area IM/IRA/DD 

aroondwater Analytical Resalts from Indostrial Area Monitoring Welh, 4th Qoarl 

NR = Not Reported 
= The compound was analyzed but was 

not detecbd The essoclated value Is the 
sample quantkation llmk 

TIC = tentatkely ldenttlied compound 
pg/L = mlcrograms per llter 

s 
8 
6 

n 

8 (btus) \wp\flatllm - Ira\pd\td1le4-5.vvk3 08 -Mar-94 
0 

V 

Page 0 of 0 RFP lndustrld Area IM/IRA/DD 



certain sampling stations during 1992 and 1993. Footing drain sampling results are 

discussed in Section 7.0. 

4.6 EVALUATION OF MONITORING PROGRAMS 

Groundwater monitoring at RFP tends to be program-specific and regulation-driven. 
DOE has also established a plant protection mission for er monitoring at RFP, 
under DOE Order 5400.1. The monitoring pro in the monitoring 

network are subject to frequent review. The entified the need 
k and Walnut 

was also recently evaluated Creek drainages. The RFP groundwater mo 

for regulatory compliance and tech ter Engineers 1994). 

For purposes of the IM wells and frequency of sampling 

are generally adequate . The OU4 and OU2 areas are 
monitored under the rams. Groundwater is sampled quarterly 

tory requirements. Groundwater monitoring 
Industrial Area is not adequate to provide early 

groundwater. Additional wells, suitably placed with 

of contamination, are needed to intercept and monitor 

ys. The need exists for monitoring wells downgradient of the 

buildings and IHSSs identified in Section 3.0. 

4.7 REALTIME MONITORING ALTERNATIVES ASSESSMENT 

Real-time monitoring is generally not applicable to groundwater monitoring because of 

the relatively slow rates of contaminant migration and the limits of available technology. 

Real-time in situ monitoring can be applied to the following parameters: temperature, 

specific conductance, pH, salinity, and dissolved oxygen. Water levels may also be 

measured using real-time procedures. 
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4.8 RECOMMENDATIONS FOR GROUNDWATER MONITORING 

The groundwater monitoring program at FWP is extensive and undergoes frequent 

evaluation. Modifications can be made to improve groundwater monitoring in the 

Industrial Area; this monitoring includes both existing wells and new wells. 

4.8.1 Wing Wells and Piezometers 

Table 4-6 lists three existing wells and 34 existing piezo 
are not included in the current RCRA and CERC 

wells and piezometers (Figure 4-5) were recommen 
groundwater monitoring program, for 

characterizition, in the Well Evalmion R 

installed in 1989 and are essentially loca 
strategically placed, relative 

existing monitoring networ 

characterization for 

characterization 
WIRA monito 

piezometers is 

dustrial Area M I R A  

e piezometers were 

of these wells are 
, and will fill data gaps in the 

ful for background or upgradient 

of this IM/IRA is early detection, not 

are recommended for elimination from the 
rationale for selection of these wells and 

ussed in greater detail in Section 4.8.2. 

In response to the Well Evaluan'on Report, the 37 wells and piezometers were sampled 

in late November and early December 1993. (See Section 4.5.) The analytical results 

were incomplete at the time of this writing. On the basis of the available information, 

17 wells are designated for IM/IRA monitoring, and 10 are recommended conditionally. 
The list of IM/IRA wells should be finalized when VOC, metals, and radionuclide data 

are received for all wells. Wells will be recommended for IM/M sampling based both 

on constituents detected and identified potential sources. 
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TABLE 4-6 
Industrial Area IM/IRA/DD 

Existing Monitoring Wells Considered for Sampling Under the IM/IRA Monitoring Program 

WELLS RECOMMENDED FOR IMnRA SAMPLING PROGRAM: 

WELL STATE STATE GENERAL WELL CURREKT WELL PURPOSE COMPLETION 
NAME NOKTH EAST AREA S A T U S  WELLCIASS . .  UNITUI'HOLOGY 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
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TABLE 4-6 
Industrial Area IWIRA/DD 

'Existing Monitoring Wells Considered for Sampling Under the IM/IRA Monitoring Profiram 

WEUS RECOMMENDED FOR EXCLUSION FROM IMAM SAMPLING PROGRAM: 

WEIl. STATE STATE GENERAL WEIl. CURRENT 
N M  NOKTH EAST AREA STATUS WE%L(IASS 

WEIL PURPOSE COMPLETION 
UNI"/LFHOIBGY 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

INDEX 

e STATE NORTH = a t e  &ne coordlnatee, Norblng. WMP- UNIT/UTHOLOQY = rock type In which wdl le screened: 
STATE EAST = ebte &ne coordlnatea, Eaotlng. - 

GENERAL LOCATION: 

4 
PA = Proteded Area 
NW = northwest 
wc = wed central 
sw 0 roulhweat 
sc = south central 
NE = noheael 

SURFACE ELEV. = lmd arrface elevation at well head, h fect above mean sea levd. 
T D  = btal dqth of caping, h feet bebwground surface. 
TOP SCRN = Oop of sarslcd intmal, meamrcd in feet bcbw ground surface 
BUT SCRN = bottom of amned h t d ,  in feet bebw ground curface. 
TOP BEDROCK = b p  of adrock, h f e t  bebwground surface. 

16s = Cretaceous sandebne 
Kclet = Creboeoue dayatme 
KcsR = Creboeous dayey sillstone 
Kcrs 0 Cretaceous clayey sandebne 
Keclst - Cretaceous sendy dayatme 
Kelt = Cretaceous shtone 
KaHela = Crsteceoue silty clrrystone 
K e b s  = Crshceoue silty sandetane 
Keslt = Cretaceous sandy sllMone 
Oa = Ouatmaryallwhrm 
Qc = Ountemay cdlwium 
Orf = Ouatemary Rocky Flab Allwlum 

WELL CIASSIFICATON: 
RCRA-C = RCRA characterkatkn monbdng web- Infamatton ubed to determine the rab and d ~ r a t l o n  of hazardous mat6 
RCRA-S - monltdng wdls used for RCRA ehtletloal ccmparlsone (40 CFR26593@) and265.94(a)@)(ll)] 
CERCLA = montorlng wells specHed in RFI/RI work plans. IndurtJid Area IM/IRA chamcterhatbn wele will canvorl to ' h n t  Protodon' wdle. 
Special Purpose = welo not hcorporated Into RCR4, CERCIA, Boundary, or Background sampling program8 

(lotus) h:\wp\flataVm-i1a\~~bld-6.wM 08 -Mar44 4 
i? 
0 
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4.8.2 Additional Monitoring Wells 

The central portion of the plant lacks sufficient coverage by monitoring wells. Eleven 

additional monitoring wells are recommended in the alluvium of the upper 

hydrostratigraphic unit. Two wells are recommended in bedrock (Figure 4-6) to assess 

water quality at depth in the Laramie Formation. The recommended locations were field 

The locations and a 

ussed in detail below. brief justification for each are presented in Table 4-7 

Paired bedrock and alluvial wells are recom 

in bedrock and where past analysis of footi 

radiochemicals or UBC has been d 

constructed in a manner to reduce 

indicated elevated levels of 

k wells should be sited and 
s-contamination between the 

bedrock, are schemati 

Wells are recommended in both directions to detect potential releases to groundwater 

from the 371/374 complex. 

To the north of the 3711374 complex, three wells were installed in proximity. Two of 

those wells, installed in 1981, have since been abandoned. Bedrock Well 2186, screened 

from 33.84 to 66.04 feet below ground surface, is classified as Special Purpose (EG&G 

1993j; EG&G 1993a). The well is monitored quarterly for water-level elevations and 
is recommended for incorporation into the IM/IRA monitoring network (Table 4-6). 
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Historical data from well 2186 indicate that radionuclides (gross alpha, gross beta, e 
uranium-233, uranium-234, uranium-238, plutonium, and americium) have been detected. 

Three additional (new) wells are recommended in the 3711374 area, at locations A, M, 
and N in Figure 4-6. 

MonitorinP Well B, One additional well is recommended in the unnamed tributary to 

North Walnut Creek that drains the Protected Area between the 700areas. The 
drainage currently contains two monitoring wells. Well 1 

alluvial (colluvial) well located in the d 

sampling (Table 4-6). Farther down in the drainag 

to 22 feet below top of casing (BTO 

characterization well that is sampled q 

from the 558/565 area, and the addition 

potential source areas. An alluvial well is 

Building 565 (Figure 4-6) (5 

upgradient, closer to 

tion B northeast of 

west corner of Building 

This area curre 

respectively. An evaluation of analytical results from groundwater obtained from 

P114789 and P114689 from November 1993 indicated concentrations of volatile organics 

1 , 1 , 1-trichloroethane, 1 , 1-dicuoroethane, 1 , 1-dichloroethene, cis- 1,2-dichloroethene, 

TCE, and PCE. In addition, monitoring well P114689 had a detection of carbon 

tetrachloride. Gross alpha and gross beta were detected as dissolved constituents in these 

monitoring wells ranging from 6.3 to 38 picocuries per gram @Ci/g). An additional 
monitoring well is recommended at Location C (Figure 4-6). 
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TABLE 4-7 
Industrial Area IM/IRA/DD 

Recommended Monitoring Well Locations, Clearance Considerations, and Justification 

LOCATION 1 FIELDCHECK 
CONSIDERATIONS 

(50’ N58”E of NW comer of 
Building 565) 

C East of 371/374 complex, in Not field checked 
I upper tributary drainage 

D Between Buildings 558 and 707 

(24’ N40’E of SE comer of Bldg 
559, N of Building 528) 

I 

Position drill rig 
between building and 
overhead pipes 

UTILITY LINE CONSIDERATIONS 

~ ~ ~~ 

RFP Site Utility Plans, Drawing # M o l -  
Map not available; area is expected to be 
clear. 

P Site Utility Plans, Drawing #Mol-20 
is apparently clear of underground 

tili es. 3 

RFP Site Utility Plans, Drawing #Mol-20 
- 9’ E of copper utility pipe 
- 11’Eofoldprocesswastsline - 17’ NW of underground cable 

JUSTIFICATION 

- Downgradientnorthof 
Building 371 

151 and 212 

(bedrock well 2 186) 

- DocumentedUBC, IHSSS 

- Onlyonewellinarea 

Downgradient NNW of 
Buildings 559,565 
559 stores 19+ listed 
chemicals 
Documented UBC in 559 
only two wells (1986 & 
77492, alluvial) in 
drainage. 

Downgradient of well 
P114889 (elevated VOCs), 
near IHSS 156.1, 186, 
188. 
Currently, no wells exist in 
upper tributary drainage. 
Downgradient wells 
PI 14789 and P114689 
have shown elevated VOCs 
and radionuclides. 

~ ~ ~- 

- Downgradideastof 
Building 558, near IHSS 
159 

upgradient, contained 
elevated VOAs, Fall 1993 

- Well P114689 -530 A 



P 
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h, 

A 
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WELL 
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TABLE 4 7  
Industrial Area IM/IRA/DD 

Recommended Monitoring Well Locations, Clearance Considerations, and Justification 
(continued) 

LOCATION 

North of Buildings 776 and 777 

(145' due E of NW comer of 
702,62' W of 701) 

North of Building 771 

(Paired alluvial/bedrock wells) 

(15' W of SW corner of n71A) 

Between Buildings 707 and 750 

(54' S41"E of NW comer of 
Building 750) 

FIELD CHECK 
CONSIDERATIONS 

Maneuver between 

buildings. Area is 
flat 

Parking lot. Would 

mounted well 
require flush- 

completion 

UTILITY J..tNE CONSIDERATIONS 

RFP Site Utility1 Plans, Drawing #15501- 
13 
- 11' NE of underground structure - 14' W of 4' Sanihty 6ewe~  

- 11's of 4' d h t y  6ew81 

- 24' N of old process waste line 

.. 

' \  

- 9' SW of buried 
- 17' N of Stom 

- 9' S42" E of storm drain 

JUSTIFICATION 

- Downgradientnorthof 
776\777 complex, in 
vicinityof MSSs 118.1, 
131,132, 144. - Potential under-building 
COntaminatioIl 

- Nearest upgradient well is - 1300 feet 

gradient E09389 & 
F'209289 indicate elevated 
VOCs & radiochemicals 

- ~ 3 5 0 f t d 0 ~ d ~ r 0 ~ ~  

- Downgradient north of 

- 771 stores 16 listed 
Building 77 1 

chemicals - D m t e d U B C h 7 7 1  
- near IHSSs 126.1 and 

126.2, downgradient of 
IHSSs 118.1, 131, 132, 
and 144 

~ ~~ ~ 

- Downgradienteastof 

- Downgradient of OPWL 
- General lack of well 

coverage 
- Elevated radionuclides at 

P218089.260 feet SE 

Building 707 

I 



P 
VI w 

mflat 
Approximately 10’ east of 
Building T886A 

WELL 

RFP Site Utility Plans, Drawing #lSSOl- 
Drawing not available. Area is expected to 
house fewer utilities than near well I. This 
well could substitute for I. 

J 

K 

M 

N 

- 

TABLE 4 7  
Industrial Area IMIIRAIDD 

Recommended MoNtonng Well Locations, Clearance Cornideratiom, and J d c a t i o n  
(continued) 

~~~ ~ ~~ 

LOCATION I FIELDCHECK I UTILITY LINE CONSIDERATIONS 
CONSlDERATIONS 

Site Utility Plans, Drawing #15501-41 
Eofrailroadtracb 
E of 480 volt electric line 

East of Building 444 

( P a i d  aUuvial/bedrock wells) 

(200’ due E of the middle E 
comer of 444, ~ 2 0 0 ’  N of 664) 

13’ W of derground cable, 2.5’3’ deep “m 
East of 3711374 complex Level and clear, 

along fence line 

East of 371/374 complex Level and clear, 
along fence line 

RFP site utility Plans, 
Drawing not available 

~ ~~~ 

JUSTIFICATION 

- Downgradid of Buildings 

- P317989,400 feet SW, has 
865 and 886 

shown elevated 
radiochemicals 

- Downgradienteastof 

- Downgradient of MSSS 

- Only2downgradient-east 

Building 444 

136.2 and 207 

wells (P419689, 
alluviallbedrock; P313489, 
700 feet east) 

- Downgradient SOU&& of 

- DOCUIEII~~~ UBC in 371 
- Neai IHSSS 151 and 212 

Building 371 

- Onlyonewellinam 
(bedrock Well 2186) 

- Downgradi~teastof 

- DocumentedUBC, IHSSS 
Building 371 

151 and 212 - Onlyonewellinarea 
(bedrock Well 2186) 



- Notes: 

P 
VI 
P 

TABLE 4 7  
Industrial Area IM/IRA/DD 

Recommended Monitoring Well Locatiom, Clearance Consideratiom, and JustiTcation 
(continued) 

MSS = Individual Hazardous Substance Site 
RFP = Rocky FlatsPlant 
RR UBC = = railmad undabuilding@ 

VOCs = volatile organic UJ 

# = number 
* = feet - = approximately 
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Hinged and Locked 
Steel Cap With Welded- f Bead Designation 

4 feet 

I 

1 I / rLock 
c 

2-in. Min. 

2-ft Min. 
Stickup 

A b  x 
5 %  
U P  & 

. *  Lbs . .B 

. . I  

E m  X 

a 
2" 

I h 

If Traffic o r 1  
Vegetation 
Warrant, Install. 
Protective 
Steel Posts 

Sedimen t 

I I  
Backfill or Bentonite -I 
Pellets (If Needed) 

Slip-On or Threaded 
End Cap 

1 /4-in.-diameter 
Weep Hole 

Concrete or Nonshrink 
Cement Grout 

/- 

are or 3-foot-diam 
ollar Inscribed 

Bentonlte Grout 

Grout Placed During Surface 
Casting Installation Prior t o  

Surface Casing (If Required) 
High-Solids Reduced-pH 
Bentonite Grout Placed 
During Well Completion 

Borehole Advancement 
Through Surface Casing 

Bentonite Seal 

Filter Pack 

Slotted Well Screen 

Pilot Hole for Sediment Sump 

Threaded or Slip-On Cap 

eter 
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FIGURE 4-7 
INDUSTRIAL AREA IM/IRA/DD 

Double-Cased 
Well Construction Diagram 
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Jklonitoring Well D, One additional monitoring well is recommended between Buildings 

558 and 707 at Location D (Figure 4-6), downgradient east of Building 558 near MSS 
159. The nearest well, P114689, approximately 530 feet upgradient, is screened from 
17.8 to 22.2 feet in Rocky Flats Alluvium. An evaluation of analytical results from 
groundwater obtained from P114689, during the November 1993 sampling round, 

contained 1 , 1 , 1-trichloroethane, 1,l ,2-trichloroethane, 1 , 1-DCA, 

and cis-l,2dichloroethene. 
intercept a potential contaminant plume and to detect 

558. 

Monitoring Well D is reco 

Monitoring Well E, An alluvial well is reco 
776 and 777 (145 feet due east of the northw 
of Building 701) at Location E (Fig 
and 144. Groundwater flow in 

t north of Buildings 
2 and 62 feet west 

unit is to the north, with a 

raphic drainage. The nearest 

mately 1,300 feet south-southwest. 
Currently, one set 

[bedrock, 28.8 fee approximately 200 feet north of Building 

n tetrachloride, chloroform, and other organic 
compounds have been d wells. Tritium and other radionuclides have been 
detected in small quantities in P209389. Proposed Well E will be located approximately 

240 feet southwest (upgradient and cross gradient) of the existing piezometers and is 

recommended to fill the data gap and to detect potential releases from the 776/777 

complex. 

Monitoring Well F, One alluvial well and one bedrock well are recommended 

downgradient north (Location F) of Building 771, in the vicinity of MSSs 126.1 and 

126.2, and downgradient of MSSs 118.1, 131, 132, and 144. Building 771 was used 

m 
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for materials processing and refining; it houses an analytical and standards laboratory and 

waste drum storage. The potential for UBC has been reported. Footing drain data 

reveal high levels of radionuclides. The nearest well, P219189, is directly cross 

gradient. Nearby well P209289 is an active Special Purpose well, currently measured 

monthly for water-level elevations for hydrogeologic characterization, and has been dry 

for 12 of 50 sampling events. Proposed well Location F is farther removed from the 

seasonally unsaturated eastern hillslope and will provide etection of releases to 

groundwater from Building 771. 

Building 707, at 

location H (Figure 4-6). Building 707 hou and assembly operations for 

plutonium. Groundwater flows to -southern component of flow. 

One abandoned well (5981) and on 18089, 7.4 feet BTOC) are 

located approximately 2 east of the proposed location. 

P218089 is now classi the OPWL, and 

is sampled quarterly ntrations were observed in groundwater 
ranium-233, uranium-234, and uranium-238 

onal alluvial well would provide better coverage of 

, because of the 

Monitoring Well J. An alluvial well is recommended in the vicinity of Buildings 865 and 

886 at Location J (Figure 4-6). Groundwater in the upper hydrostratigraphic unit flows 
to the northeast. The nearest upgradient well that is currently sampled is approximately 

1,900 feet west-southwest. Well 6186, which is recommended for IM/IRA sampling, is 

approximately 850 feet upgradient west. Well P317989,400 feet southwest, has shown 

elevated levels of alpha particles, beta particles, tritium, uranium-233, uranium-234, and 

uranium-238. 
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Jvlonitorine Well K, Two additional wells are recommended downgradient of Building 

444, where groundwater flow is dominantly eastward. Flow in the upper 

hydrostratigraphic unit is to the southeast near Building 439. Paired alluvial and bedrock 

wells at Location K will be downgradient of MSSs 136.2 and 207 and Building 444. 

The borehole of the existing downgradient piezometer, P419689 (23.5 feet BTOC, 

screened in alluvium and bedrock), yielded samples that were elevated in gross alpha, 

gross beta, tritium, and radium in 1989. This piezometer has no 

Building 445. Other wells and piezometers in the 

groundwater flow from Buildings 444 and 445. 

4.8.3 Analytical Suite and Duration of 

regularly. A logic diagram nsider for determining analytes 
and monitoring durati in Figure 4-8. It is recommended that 

monitoring program be sampled for the 

3.1) on a quarterly basis for at least one year 

to establish base-li 

After the first year, the sampling frequency should be dictated by upgradient activities 

for early detection of potential releases. Upgradient D&D activities that present the 

potential for environmental releases will necessitate frequent groundwater monitoring. 
Based on a conservatively high hydraulic conductivity of 1 x 104 cm/sec (0.3 ft/day), an 

effective porosity of 0.12 (determined for Arapahoe Formation sandstone, EG&G 

1992h), and gradient of 0.05 Wft, groundwater could travel approximately 22 feet in a 

180-day period. Therefore, it is recommended that IM/IRA monitoring wells be sampled 

semiannually if D&D activities are occurring within 25 feet upgradient. A location- 

specific analytical suite should be determined for each well, which includes constituents 

4-58 
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tor tour quartera? 

ke the data mffloient 
to astobllah a baseline? 

metale, WCa at upgradlent rrsll(s) 

Identify chemicals of potsntial 
concern at potential aourcm(s) 
rfthln 25 test upgradlent 

Determine approprlote 
anatytlcol wlte 

IdmtJty chemimb 
d a t e d  rlth rpeclllc 
upgmdbnt aoum(a) 
matab. VOCS 

Identify onalytw that hove 

r 1 
Evaluate wrnpling multa and 
upgradient octIvitiw annually i 

lislkw 
' 

VOC - wlatlle organic compound 
TCL - tarpa compound 11.1 
UTL - upper tolerance Umb 

I 
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that have been detected in that well and in any direct upgradient well as well as 
compounds of interest at the potential source area(s) upgradient. 

If D&D activities are not occurring upgradient, annual sampling is recommended. The 
analytical suite should include constituents that have been detected insthat well and in any 

direct upgradient well as well as COIs at the potential source area(s) within 50 feet 

upgradient. The 50-foot distance was determined as the approximate 

in 12 months based on the conservatively protective assumptio 

porosity, 1 x 104 cdsec (0.3 ft/day) hydraulic conductivity, an 

4.8.4 Geologic Characterization 

Several data gaps exist in the geologic ch bsurface below the 
Industrial Area. The need exists to de ne channels in the 

lower hydrostratigraphic unit. Ad urrence in the Laramie 
Formation claystone and silts 

4.8.5 Exploratory B 

Before constructin rhg wells, exploratory boreholes and/or 
sampling could be pe eoprobelhydropunch technology. These methods 

provide for a relatively ine e means of determining the occurrence and availability 

of groundwater. Such information will be useful to avoid drilling boreholes into 
unsaturated alluvium. 

4.8.6 Laramie-Fox Hills Aquifer 

The Laramie-Fox Hill aquifer is not considered a potential pathway. The aquifer could 
be investigated to confirm this assumption and to clearly establish the quality of 

groundwater downgradient of RFP. Special care would have to be taken to locate, drill, 



‘ 0  and complete a well in a manner that minimizes the potential for contarnination of the 

aquifer. Given the depth to the Laramie-Fox Hills aquifer, the low potential for FWP- 

derived contamination, the improbability of the aquifer as a contaminant pathway, and 

the expense of such an investigation, monitoring of the Laramie-Fox Hills aquifer is not 

recommended as part of this MIRA. 
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STATE STATE 
WELL D W  DATE NORTH U S T  

1386 
1488 
1588 
1688 
1788 
1808 
lsge 
2188 
2286 
2388 
2486 
2588 
2688 
2788 
2988 
3086 
3188 
3288 
3386 
4486 
6188 
0187 
0587 
1287 
2187 
2287 
3787 
3887 
3987 
4387 
4487 
4587 
5687 
1587 
1687 
1787 8 1887 
1987 
2087 
2387 K 

O 

COMPLETION SURFACE TOPOF TD TOP BOT TOP OF 
UNIT/UTH ELEV. CASING CSG SCRN SCRN BEDROCK WLE 

4.38 
11.69 
5.82 
5.46 
5.37 
8.83 
2.34 

32.67 
7.12 

83.93 
7.55 

30.43 
9.98 

80.62 
7.43 
3.93 
DFN 

59.09 
5.97 
6.25 
8.88 
7.92 

43.62 
5.58 

10.24 
80.46 
5.92 
8.47 

84.88 
7.9 

3.92 
91.15 
7.08 

12.97 
86.46 
7.66 

129.46 
6.94 

110.49 
11.25 

02-APR-92 
02-APR-92 
02-APR-92 
02 -APR-92 
02-APR-92 
02-APR-92 
02-APR-92 
02-APR-92 
02-APR-92 
02-APR-92 
OIL-APR-92 
03 -APR-92 
03-APR-92 
02-APR-92 
02-APR-92 
02-APR-92 
02-APR-92 
02-APR-92 
Oe-APR-92 
08-APR-92 
08-APR-92 
03-APR-92 
01 -APR-92 
03-APR-92 
02-APR-92 
02 -APR-92 
02-APR-92 
03-APR-92 
02-APR-92 
01 -APR-92 
03-APR-92 
03-APR-92 
02-APR-92 
06 -APR-92 
08-APR-92 
08-APR-92 
08-APR-92 
08-APR-92 
08-APR-92 
OB-APR-92 

751857 
751856 
75 1852 
751747 
751740 
751522 
750894 
750855 
750718 
750338 
750338 
750412 
75041 1 
75078 1 
750599 
751078 
751051 
751050 
7-0 
749254 
749198 
748127 

,748081 
748581 
749969 
749924 
750494 
750396 
751081 
748030 
748306 
748313 
750638 
74901 1 
749130 
749415 
749404 
749623 
749634 
749404 

5840.47 5842.59 9.50 
5844.71 5846.71 55.36 
5848.43 5850.63 14.44 
5867.92 5889.65 45 .08 
5888.43 5889.57 13.98 
5885.75 5887.97 7.50 
5943.08 5943.88 12.25 
6004.78 8005.96 67.25 
5978.77 5979.55 1 1 2 0  
5982.46 5982.48 1 1 7 s  
5982.45 5983.56 7.45 
5975.24 5977.14 82.00 

2085238 b e  
M85687 Qrf 
2084921 Kclut 
2084784 KsshKsR 
2084743 RehRbe 
2085003 Qrf 
2082234 Qrf 
2083717 Qrf 
2083653 flll 
2084849 Re&RIEss  
2CWO66 KceR 
2085199 Qc 

3.09 
39.42 
4.09 

39.08 
3.73 
3.74 
3.00 

35.00 
320 

113.00 
2.95 

59.90 
3.75 

128.50 
2.83 
2.48 
2.46 

114.90 
2.99 
3.23 
5.00 
3.38 

42.00 
4.91 
3.26 

5931.18 
5987.52 
5972.15 5973. 3.50 

2085268 Kselth Kclet 5948.95 5948k / 117.39 
2084788 
2085435 
2085451 
2084423 
2086249 
2088249 
2088308 
2088339 
2086171 
2086155 
20859 10 

QC 
Qc 
Kss h Ken h Kclut 
QIf 
Qrf 
Kslt 
Qrf 
b e  h Kselt 
Qrf 
Ksklet  
Kslbe h Kclet 

5925.08 
5949.63 
5949.32 
5978.39 
5971 .q 
5989.49 
5988.01 
5987.99 
5968.44 
5968.86 
5972.79 

5950.91 
5979.77 
5972.79 
5970.79 
5969.56 
5969.49 
5969.91 
5970.14 
5974.49 

12.50 
3.70 

101..30 
9.92 

2!.53 
125.24 
25.75 

11.89 
116.38 
37.85 

133.70 

109.99 
3.50 
1.50 

89.50 
3.52 
5.80 

100.00 
3.50 

127.00 
3.50 

107.28 
17.19 

9.50 
55.36 
14.44 
45.08 
13.98 
7.50 

1225 
6724 
11.20 

117.25 
7.45 

82.00 
11.00 

133.00 
8.77 

14.93 
17.32 

125.50 
7.34 

26.25 
12.00 
11.83 
51.25 
10.01 
10.41 
88.46 
8.77 
9.27 

117.14 
12.25 
3.50 

97.05 
9.87 

22.08 
125.00 
25.50 

133.45 
11.65 

118.1 1 
37.61 

9.00 
11.00 
12.50 
7.00 

12.50 
8.00 

11.50 
15.00 
11.00 
8.20 
7.20 
8.00 

10.50 
11.00 
8.50 
2.50 
0.50 
1 .00 
8.80 

25.50 
11.50 
11.80 
11.00 
3.50 
8.00 

12.80 
8.00 
7.80 
3.50 

12.00 
3.20 
4.00 
9.40 

21.90 
22.20 
25.00 
25.20 
10.80 
11.80 
15.20 

6838.2 
5835.0 
5845.0 
5864.1 
58842 
5879.1 
5941.5 
5973.3 
5972.4 
m . 5  
5976.0 
5948.7 
5967.2 
5883.3 
5953.3 
5951 .S 
5987.1 
5908 .8 
5948.6 
6015.7 
5991.7 
59862 
5888.4 
5930.7 
5919.5 
5852.3 
5963.1 
!m!j .4 
5883.5 
5918.5 
59472 
585g.8 
5972.7 
5959.8 
5884.3 
5981 .o 
5840.0 
5963.0 
585g.7 
5983.2 
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APPENDIX 4.1 
Industrial Area IM/IRA/DD 

Water-Level Measurements in Indastrial Area Monitoring Wetb, Spring and Falt 1992 

STATE STATE COMPLETION SURFACE TOPOF TD TOP BOT TOP OF 
SCRN SCRN BEDflOCK WELL D W  DATE NOAM ElCST UNITNTH ELEV. CASING CSG WLE 

5087 
5187 
6287 
5387 
5487 
5887 

8208089 
-189 
82082(19 
Bzo8389 
BLo8489 
8208589 
8208689 
8208789 
8210489 
P11a389 
P114489 
P114583 
P114BB3 
P114789 
P114889 
P114989 
P115089 
P115489 
P115589 
P115689 
P119389 
F207389 
p207489 
R07589 
e07889 
F207789 
F207883 
F207989 
F208889 
eo8989 
F209089 
e09189 

SF209289 
Sp209389 
D rn 

DRf 
15.47 
9.47 
4.01 
3.2 

8.93 
11.57 
4.02 

17.14 
DRf 
DRf 
3.39 

19.14 
3.83 
3.37 
7.56 
9.23 
3.58 
8.28 
7.35 
0.02 

14.48 
10.74 
6.47 
4.35 
7.53 
5.38 
0.48 
0.3 
25.n 
0.85 

29.33 
4.25 

21 .a3 
88.13 
12.10 
28.03 
10.18 
13.73 
17.15 

03-APR-92 
08-APR-92 
08-APR-92 
08-APR-92 
06 -APR-P 
08-APR-92 
02-APR-92 
02-APR-92 
02-APR-92 
02-APR-92 
02-APR-92 
02-APR-92 
02-APR-92 
02-APR-92 
02-APR-92 
01 -APR-92 
01 -APR-92 
01 -APR-92 
01 -APR-92 
01 -APR-92 
01 -APR-92 
01 -APR-92 
01 -APR-92 
01 -APR-92 
01 -APR-92 
01 -APR-92 
02-APR-92 
03-APR-92 
03-APR-92 
03-APR-92 
02-APR-92 
02-APR-92 
02-APR-92 
02-APR-92 
02-APR-92 
02-APR-92 
03-APR-92 
02-APR-92 
02-APR-92 
02-APR-92 

748123 
748103 
748145 
747985 
74798s 
750838 
751 143 
751 138 
751739 
751687 
751683 
751804 
751728 
751755 
751802 
750337 
750337 
750398 
74994 3 
749940 
749928 
749959 
749930 
749507 
74955 1 
749532 
750280 
750195 
750197 
750395 
750398 
750392 
75087 1 
75087 1 
751080 
751044 
750566 
750702 
750863 
750864 

2085334 Oe 5833.14 !5W4.78 13.70 
2083850 flll? 5963.27 !5905.22 14.00 
2084007 flll? m.85 5983.57 20.50 

5859.99 5981.81 9.30 
' 5855.85 5951.62 4 .a 

5978.39 5979.77 9.82 
593!5.40 5937.07 14.18 
5935.40 s937.48 27.58 
5850.70 5852.95 10.10 
5870.80 5878.68 9.05 
5870.30 5878.34 30.49 
sBsB.50 5858.35 5.07 
5887.60 5809.60 23.07 
5907.10 5909.03 12.32 
sBsB.40 5858.71 8.67 

2081248 art 
2081731 Off 
2083044 art 
M82610 off 
2082127 off 
2081801 Off 
2081258 off 
2082135 off 
2082658 art 

2061921 Orf 
2084468 f f ie&Kclst  

2083019 art 

2084481 
2084843 
20853 18 
2085343 
2085343 
2085330 
2085249 
2084839 
20849 10 
2084309 
2084139 
2084130 

Ort 
Keklot  
Off 
ffiltclot 
Off 
Kclst 
ffillelet 
Kelbe 6 ffiltcht 
ffiltclet 
Kse 6 ffittclst 
Off 
Kss 6 KsRsa 6 Kcss 

3.50 
3.58 
3.50 
3.50 
1.33 
3.52 
3.40' 

10.90 
S.95 
3.37 

19.70 
3.23 

12.32 
2.88 
2.98 

44.40 
44.40 
32.54 
17.83 
21 .81 
9.89 
33.59 
38.27 
22.09 
25.05 
10.23 
12.50 
10.53 

5980.71 
5974.08 
5968.32 
5985.88 
5962.82 
5983.09 
5947.30 
5962.53 
5972.16 
5880.68 
5881.59 
5981.47 

5982.64 
5975.96 

17.90 
3.26 

21.73 11.00 
5949.25 99.18 87.70 
5984.56 28.12 15.40 
5974.25 27.21 10.50 
5982.21 38.08 13.30 
5983.42 13.40 8.20 
5983.39 30.05 16.82 

13.50 
13.84 
20.25 
9.05 
4.53 
9 -67 

12.90 
26.34 
15.42 
7.60 

29 22 
3.99 

21.80 

7.41 
48.80 
48.80 
36.50 
22.24 
26.23 
14.30 
38.00 
40.70 
26.50 
29.48 
20.20 
10.90 
15.18 
7 .00 

23.88 
13.10 
27.34 
7.70 

20.4 
96.94 
24.84 
25.96 
35.01 
12.68 
28.80 

lo.=. 

12.50 
12.50 
20.00 
10.00 
4.00 
9.40 

12.20 
11.00 
0.20 
0.20 

15.50 
3.60 
7.30 
8.40 
7.00 

48.30 
48.30 
27.50 
22.00 
26.00 
13.80 
37.50 
40.20 
26 .00 
29.00 
19.70 
10.40 
7 .00 
0.50 
9.40 

12.60 
12.90 
8.50 
5.80 
5.50 
3.50 

11.50 
10.30 
12.20 
13.60 

5934.8 
W9.8 
5860.1 
5857.2 
5954.4 
5972.8 
5925.5 
5933.4 
5835.8 
5878.7 
5878.3 
5855.0 
5850.5 
5905.2 
5855.3 
6027.9 
6028.2 
6022.3 
5897.5 
6005.1 
6011.8 
6017.4 
6029.4 
6010.0 
6011.4 
6001.2 
6007.8 
5976.3 
5978.3 
5950.2 
5981.0 
5838.4 
5860.7 
5944.1 
5883.1 
5952.4 
5948.2 
5972.0 
5969.7 
5968 2 
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APPENDIX 4.1 
Industrial Area I M W D  

Water-Level Measurements in Industrial Area Monitoring Wells, Spring and Fall 19Z 

WELL DTW DATE 
STATE STATE COMPLmON TOPOF TD TOP BOT TOP OF 
NORTH EAST UNWUTH CASINQ CSG SCRN SCRN BEDROCK W E  

p209489 
E09589 
pzo9689 
I209789 
EO9889 
EO9989 
pz 10089 
p213689 
p213889 
p213989 
p215789 
p218089 
P218389 
p219189 
pz19489 
p219589 
PJ13489 
PJ13589 
P314089 
PJ 14289 
W14189 
W158B9 
W15989 
W16089 
W 16189 
W 16289 
W16389 
W 1 W  
PI16589 
W 16689 
W 16789 
PI16889 
p207989 
p3 17989 
p320089 
W 18289 

07391 
0 2391 

8 09691 2 33491 
0 

26.5 
18.36 
28.45 

4.7 
4.49 

10.29 
19.21 
8.54 
DFN 
DRY 

13.87 
5.16 
8.83 
9.77 

14.48 
23.94 
9.36 
7.19 
8.18 

13.82 
4.88 

11.22 
3.46 
4.04 
5.52 

10.94 
5.52 
9 37 

23.66 
27.97 
22.85 
14.03 
20.71 
3.88 

10.19 
6.31 
DRY 
5.06 
5.99 

10.76 

02-APR-92 
02-APR-92 
02-APR-92 
02-APR-92 
02-APR-92 
02 -APR-92 
02-APR-92 
01 -APR-92 
02-APR-92 
02-APR-92 
01 -APR-92 
02-APR-92 
02 - APR-92 
02-APR-92 
02-APR-92 
02-APR-92 
01 -APR-92 
01 -APR-92 
01 -APR-92 
01 -APR-92 
01 -APR-92 
01 -APR-92 
01 -APR-92 
01 -APR-92 
01 -APR-92 
01 -APR-92 
01 -APR-92 
01 -APR-92 
01 -APR-92 
01 -APR-92 
01 -APR-92 
01 -APR-92 
06-APR-92 
06 - APR-92 
06-APR-92 
06-APR-92 
03 -APR-92 
03-APR-92 
03 -APR-92 
03 -APR-92 

750991 
751071 
750533 
750579 
751 194 
751565 
751564 
749460 
750466 
750468 
749470 
74994 1 
750831 
751222 
750415 
750268 
748913 
748510 
74946 1 
748216 
749059 
749125 
749025 
748605 
748606 
748598 
748313 
748210 
74821 1 
748147 
748206 
748206 
75067 1 
748891 
748799 
748952 
749953 
748547 
748572 
748080 

5977.98 5980.10 36.25 15.48 
5948.17 5950.04 19.77 9.07 
5962.63 5984.43 27.93 17.20 
5962.82 5964.94 13.75 3.00 
5940.28 5942.40 19.63 8.89 
5898.10 5900.40 9.58 3.81 
5898.40 5900.40 22.93 12.20 
5994.30 5996.04 14.80 9.08 

2085648 Q 

2085651 Qrf 
2085536 K c l d b f f i  26.99 21.27 
2083062 Qrf 
2083547 Qrf 
2083653 Qrf 
2083280 Qrf 
2082986 Qrf .78 14.09 
2080718 Qrf .50 38.75 
2081011 Qrf 
2080720 Qrf 
2081120 Qrf 
2081555 Qrf 
2080631 Qrf 
2081113 Qrf 
2081546 Qrf 
2081941 Qrf 
2082382 Qrf 6027.80 8029.27 28.20 22.48 
2082815 Qrf 6017.40 6018.79 21.52 15.86 
2085330 Kcld 5983.09 5885.17 21.73 11.00 
2084272 Qrf 5990.90 5992.84 8.73 3.00 
2083280 Qrf 6009.90 6011.87 20.08 14.38 
2082653 Qrf 6016.90 6018.20 26.70 9.60 
2086600 Qrf 5956.82 5958.43 8.00 3.00 
2085827 Q t f &  Kclet 5949.14 5950.61 13.40 5.40 
2086038 Kslbs & Kclst 5935.64 5937.05 16.00 6 .OO 
2084883 Qc & Ksclst 5926.06 5928.59 11.10 6.68 
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35.00 
18.52 
26.67 
12.50 
18.33 
8.18 

21.50 
13.50 
20.83 
6.92 

18.50 
7.43 

12.50 
11.50 
22.90 
25.70 
21.10 
12.50 
9.79 

13.51 
18.50 
43.20 
26.73 
34.00 
29.66 
23.50 
30.10 
25.70 
31.00 
32.50 
26.90 
20.27 
20.48 
7.49 

18.81 
23.50 
6.00 

11.40 
14.00 
8.69 

9 .00 
4.10 

12.20 
12.00 
3.90 
7.70 
7.20 

13.00 
8 .bo 
6.70 

18.00 
6.00 

12.00 
11.00 
22.50 
17.20 
20.60 
11.00 
9.30 

13.00 
18.00 
49.m 
34.00 
33.50 
29.20 
23.00 
30.00 
25.20 
30.50 
32.00 
26.40 
20.20 
5.80 
6.40 

18.80 
23.00 
6.90 
8.10 
3.10 
8.00 

5953.6 
5931.7 
5838.0 
5960.2 
5937.9 
5890.1 
5881.2 
5987.5 
5955.9 
5856.4 
5989.8 
5982.4 
5849.6 
5933.4 
5846.7 
5941.8 
6004.2 
6002.9 
5890.3 I 

5998 .O 
6007.3 
€041.4 
6043.3 
6049.9 
6042.4 
6Q29.3 
6051.6 
6040.8 
6019.2 
6008 .8 
6008.4 
6004.8 
5944 .5 
5889 .O 
8001.7 
6011.9 
5958.4 
5945.6 
5931.1 
5917.8 

. .. 



STATE STATE 
WELL D7w DATE NORTH EAST 

33691 
34591 
34791 
36191 
36391 
36691 
37191 
37591 
3769 1 
3789 1 
37991 
38191 
38291 
39691 
06591 
08891 
06991 
07191 
07291 
b8891 
09091 
13191 
13291 
35391 
3t191 

COMPLETION SURFACE 7DPOF TD BOT TOP OF 
UNIT/UTH ELEV. CASINQ CSQ SCRN BEMIOCK 

10.93 
12.8 
1.92 
5.72 

22.54 
26.88 
6.61 
5.73 

13.28 
38.94 
47.78 
7 .88 
DRI 
8.25 

10.32 
6.24 
8.91 

14.57 
18.08 
12.77 
14.88 
11.6 
9.21 

11.09 
19.54 

03-APR-92 
03 -APR-92 
03-APR-92 
03-APR-92 
03-APR-92 
03 -APR-92 
03-APR-92 
03-APR-92 
03-APR-92 
03-APR-92 
03-APR-92 
03-APR-92 
03-APR-92 
03-APR-92 
08-APR-92 
06-APR-92 
08-APR-92 
08-APR-92 
08-APR-92 
06-APR-92 
08-APR-92 
08-APR-92 
OB-APR-92 
08-APR-92 
08-APR-92 

SUPPLEMENTAL SPRING 1992 DATA: 

0987 14.83 07-APR-92 
1087 13.05 07-APR-92 
3488 20.9 07-APR-92 
3588 6.15 07-APR-92 

R07889 4.74 07-APR-92 
R10089 19.09 07-APR-92 

01791 8.89 OB-APR-92 
01891 9.1 08-APR-92 
02091 8.21 08-APR-92 

8.08 08-APR-92 3 z; 9.41 08-APR-92 
D rn 

&KI) h:\wp\flate\im-In \pdbpp-4 - 1 .wk3 
0 

748112 
748482 
748377 
748091 
748042 
748M7 
748036 
748580 
748692 
74807s 
748083 
748014 
748032 
748357 
749084 
749258 
749188 
748850 
748748 
749128 
748318 
74907 1 
749080 
74801 1 
748582 

749088 
748948 
750162 
750187 
75087 1 
751564 
749504 
749436 
749617 
749880 
749949 
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2084994 a c  5926.99 5929.24 10.60 
MB5821 Qc6Kclet 5952.19 5854.63 11.30 
2085521 a0 5951.39 5853.91 10.42 

5982.89 5985.17 17.00 
5984.9 5967.01 29.80 
m . 7 6  5951.52 27.83 
5945.91 5948.29 23.07 
5991.42 59m.45 14.60 
5984.46 5985.24 18.50 
5925.22 5928.29 55.20 
5931.45 sw3.55 9.20 
5924.47 5926.40 17.00 
5924.49 !5926.71 10.70 
6008.26 6008.37 11.00 
5978.28 5879.78 50.00 

2085863 art 
2085990 arl 
2085900 arl 
~ 8 ~ 7 -  arl 
20858- arl 
~85843 art 
2085523 art 
2083753 art 

2085530 Keclst 

2083907 KcM 

8.19 
6.90 
6.00 
9.52 

17.43 
15.83 
11.12 
7.60 
6.51 

43.20 
45.20 
10.00 
6.70 
7.00 

33.00 
8.00 

14.00 
11.10 
10.60 
15.30 
14.70 
15.70 
5.70 
6.10 

10.60 

2085348 
M85290 
2088193 
20882 19 
2085343 
2084839 
2006018 
M96023 
2086428 
2086139 
2086432 

Kea 

Kcee 6 Kcrlt 
arl 

ac 
art 
Keklet 
K e b e  6 Keclet 
K e h e  a Kehctst 
Kectst bit, KeltcM 
Kectst 6 Kcee 
K o b e ,  b e l t  

Pags4d13 

e 

5980.22 
5981.95 
5912.00 
5910.75 
5962.82 
589g.40 
5985.78 
5971.76 
5985.19 
5938.68 
5944.54 

56.25 
11.60 4.88 

5884. 8.95 3.26 
5800.40 22.93 12.20 
5967.41 20.00 10.00 
5873.37 32.00 20.00 
5888.85 32.60 15.60 
5838 .a 18.50 11.50 
5948.21 18.80 11.80 

8.1 1 
8.90 
8.00 

14.60 
27.41 
25.83 
21.07 
12.60 
16.50 
53.20 
5520 
15.00 
8.70 
9.00 

48.00 
14.00 
29.00 
21.10 
20.60 
25.30 
24.70 
25.70 
15.70 
8.1 1 

20.60 

32.15 
12.00 
56.25 
11.60 
7.70 

21.50 
18.00 
30.00 
30.80 

' 18.50 
16.80 

7.80 
8.20 
8.00 

14.00 
26.40 
25.00 
20.50 
12.00 
16.20 
4.70 
6.90 

14.70 
8.40 
8.00 

15.40 
14.00 
28.00 
20.00 
20.00 
23.00 
24.00 
15.40 
15.40 
8.00 

20.00 

12.50 
11.30 
16.00 
10.50 
8.50 
7 .20 
8.00 

12.40 
18.10 
8.80 
8.50 

5918.3 
5941.8 
5852.0 
5950.5 
5944.5 
W 4 . 8  
5942.7 
5987.7 
5972.0 
5887.4 
58Bs .8 
5916.7 
5928.7 
6OOO.1 
5969.5 
5969.4 
5965.7 
5961.8 
5962.7 
5865.3 
5881.9 
5988.3 
5970.8 
5951.9 
5984 .e 

5966.9 
5970.5 
5893.1 

.6 
5980.2 
5681.3 
5958 .5 
5964.3 
5958.4 
5930.2 
5938.8 

Q9 cpo 
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STATE STATE COMPLETION SURFACE TOPOF TD TOP BOT TOP OF 
WELL DTW DATE NORTH EAST UNIT/UTH EEV. CASINO CSG SCRN SCRN BEDROCK 

Q 

WLE 

02691 
12091 
12291 
1986 

33891 
35991 
4388 
2486 
3987 

BL08089 
BLo8189 
eo8889 
e09189 
p209589 
PI16989 

00191 
01391 
01491 
02191 
2286 
2786 
3386 
3787 
2686 

pT07589 
2187 
2287 

e07689 
e07789 

2186 
3186 
3887 

pTo8989 
p209883 
e18089 

5287 
6186 

30 p317989 
3 eo9289 
$ 4 4 8 6  

E 
0 

5.34 
9.77 

14.29 
2.53 

11.38 
18.03 
12.9 
8.3 

83.23 
11.83 
5.03 

84.81 
10.57 
18.06 
16.37 
9.32 
12.3 

14.34 
DRY 
7.72 

75.98 
6.4 

6.29 
10.47 
25.62 
9.57 
80.44 
7.15 

29.23 
32.62 
DRY 
9.03 

13.83 
4.62 
5.44 
9.59 
9.79 

14.68 
4.95 
6.9 

08-APR-92 
08-APR-92 
08-APR-92 
08-APR-92 
08-APR-92 
08-APR-92 
08-APR-92 
09-APR-92 
09-APR-92 
09-APR-92 
09-APR-92 
09-APR-92 
09-APR-92 
09-APR-92 
09-APR-92 
13-APR-92 
13-APR-92 
13 -APR-92 
13 -APR-92 
13 -APR-92 
13 -APR-92 
13 -APR-92 
13-APR-92 
14-APR-92 
14-APR-92 
15-APR-92 
15 -APR-92 
15-APR-92 
15-APR-92 
16 -APR-92 
20-APR-92 
20 -APR-92 
20-APR-92 
20-APR-92 
20-APR-92 
22-APR-92 
22-APR-92 
22-APR-92 
22-APR-92 
23 -APR-92 

750338 
751081 
751 143 
751 138 
751086 
750762 
751071 
748780 
749237 
749402 
749430 
749708 
7507 1 8 
75078 1 
749950 
750494 
75041 1 
750395 
749969 
749924 
750398 
750392 
750855 
751051 
750396 
751044 
751 194 
749941 
748145 
749198 
750863 
748891 
749254 

750385 2086043 Ksl$s&KSltclst 
749436 20860 
749429 
750894 
74796 1 
748057 
749404 

2088244 
2005226 
2085474 
2086166 
M84411 
2085238 
2085003 
2085224 
2084841 
2084843 
2085199 
2085822 
2085318 
2085343 
2082501 
2084764 
2085094 
2084839 
2084904 
2084020 
2084067 
20837 17 
2084139 
2084272 
2082234 

Qrf 
Qrf 
ffie 8 Kcs 
Qrf 

5934.78 
5971.59 
5970.98 
5943.08 
5927.54 
5973.25 
5972.91 
5982.45 
5946.95 
5935.40 
5935.40 
5947.30 
5980.66 
5948.17 

Qrf 
ffieb & f f i c ta  
Qrf 
Qrf 
Qrf 
Ksnclst 
Qc 
Kss 8 Kslt 
Qrf 
Ksltclst 
KSS 8 Ksltclat 
ffi8 8 Kalt 
Qrf 
K s b a  & ffiltclst 
Ksltclet 
Qrf 
fill? 
Qrf 
Qrf 
Qrf 
Qrf 

5936.38 
5973.27 
5972.73 
5943.88 
5929.94 
5976.45 
5974.46 
5983.56 
5948.42 
5937.07 
5937.46 
5949.25 
5982.21 
5950.04 
6047.55 
5970.44 
5975.30 
5972.03 

18.00 
24.00 
16.10 
12.25 
11.10 
16.10 
16.75 
7.45 

117.39 
14.16 
27.58 
99.16 
36.08 
19.77 

157.95 
27.00 
16.00 
26.00 

6.00 
14.00 
7.10 
3.00 
6.70 
8.68 
3.99 
2.95 

109.99 
3.40 

16.90 
87.76 
13.30 
9.07 

151.16 
15.00 
6.00 

14.00 
8.00 
3.20 

128.50 
2.99 
3.50 
3.75 

14.40 
3.26 

5931.18 5966.32 =::/a 8;: 

5965.88 5967.7 28.63 17.90 
6004.76 
5964.98 
5972.15 
5962.53 
5940.28 
5985.80 
5967.85 
5999.47 
5981.59 
5990.90 
6019.93 

5964.56 
5942.40 
5987.55 
5969.57 
8ooo.60 
5983.42 
5992.84 
6021.96 

67.25 35.00 
17.32 2.46 
9.50 ' 3.50 

26.12 15.40 
19.63 8.89 
8.69 3.00 

20.50 3.50 
12.25 5.00 
13.40 8.20 
8.73 3.00 

26.25 3.23 

16.00 
22.00 
14.10 
12.25 
8.70 

13.70 
16.75 
7.45 

117.14 
12.90 
26.34 
96.94 
35.01 
18.52 

155.61 
25.00 
14.00 
24.00 
13.00 
11.20 

133.00 
7.34 
8.77 

11.00 
23.86 
10.41 
88.46 
13.10 
27.34 
67.24 
17.32 
9.27 

24.04 
18.33 
7.43 

20.25 
12.00 
12.66 
7.49 

26.25 

1.10 
13.20 
2.00 

11.50 
8.10 

12.20 
17.00 
7.20 
3.50 

12.20 
11.00 
5.50 

10.30 
4.10 

30.00 
24.20 
14.50 
1.60 

13.50 
11.00 
11.00 
6.80 
8.00 

10.50 
9.40 
8.00 

12.80 
12.60 
12.90 
15.00 
0.50 
7.80 
3.50 
3.90 
6.00 

20.00 
11.50 
12.20 
6.40 

25.50 

5931 .o 
5963.5 
5958.4 
5941.3 
5918.6 
5958.4 
5961.6 
5975.3 
5865.2 
5925.2 
5932.4 
5864.4 
5971.6 
5932.0 
6031.2 
5961.1 
5963.0 
5957.7 
5967.5 
5971.8 
5887.9 . 
5946.0 
5982.7 
5966.7 
5950.3 
5920.1 
5852.4 
5960.7 
5938.5 
5973.3 
5967.1 
5964.9 
5950.7 
5937.8 
5982.1 
5960.0 
5990.8 
5988.7 
5987.9 
6015.1 

,-$$~tus) h:\wp\flate~rn-in\~pp_4-1 .wk3 

% 
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WELL DTW DATE 

p209389 
p209489 
m09789 
wimg 
p209089 
p209889 
p32OO89 
pL07389 
p207489 

5387 
5487 
1787 
2988 
3088 

p209989 
1386 
1486 
1588 
1888 
1788 
1888 

37791 
B208289 
R?O8!589 
Bzo8889 
8208789 
8210489 

STATE STATE COMPLmON SURFACE TOPOF TD TOP BOT TOP OF 
NORTH U S T  UNITNTH ELEV. CASINQ CSQ SCfW SCfW BEDROCK W E  

18.53 
27.97 
6.37 

' 7.72 
27.09 
28.14 
11.81 
8.68 
6.73 
8.12 
4 .a 

10.88 
9.08 
5.02 

10.43 
5.02 

11.52 
8.32 
5.5 

8.02 

19.54 
17.09 
3.95 

18.59 
3.97 
4.16 

< 9  

23 -APR-92 750884 2084130 Kee&Keltse&Kcee 5981.47 5983.39 30.05 18.82 28.80 13.80 5964.9 
23-APR-92 750991 2084634 KsedKeLe  5977.98 5980.10 38.25 15.48 35.00 9.00 5952.1 
24-APR-92 750579 2085481 Qrf 5962.82 5964.94 13.75 3.00 12.50 12.00 5958.8 

748952 2082653 8018.90 8018.20 28.70 9.80 23.50 23.00 6010.5 
5972.18 5974.25 27.21 18.50 25.98 11.50 5947.2 

27-APR-92 750533 5962.83 5984.43 27.93 . 17.20 26.87 12.20 5938.3 
750568 

24-APR-92 
27-APR-92 

27-APR-92 748799 6009.90 8011.87 -. 20.08 14.38 18.81 18.80 6OOO.1 

FALL 1992 WATER LEVEL DATA: 

28-APR-92 
28-APR-92 
29-APR-92 
29-APR-92 
30-APR-92 
30-APR-92 
30-APR-92 
30-APR-92 
14-APR-92 
14-APR-92 
13-APR-92 
07-APR-92 
07-APR-92 
09-APR-92 
08-APR-92 ' 

09-APR-92 
09-APR-92 
07-APR-92 
08-APR-92 
10 -APR-92 

1386 
1488 
1586 
1888 
1788 
1888 
1988 - 2188 

B 
3 -  

8.1 1 
10.91 
7.16 
6.68 
6.61 
DFW 
3.07 

33.86 
10.03 

02-OCT-92 
02-OCT-92 
02-OCT-92 
02-OCT-92 
02-OCT-92 
02-OCT-92 
05-OCT-92 
05-OCT-92 
05-OCT-92 

ri 
;Bob) h:\wp\flebe\im - Ira \pdm pp-4 - 1 .wk3 

750195 
750197 
747985 
747985 
7494 1 5 
750599 
751078 
751565 
751857. 
751858 
751852 
751747 
751740 
751522 
748592 
751739 
751804 
751728 
751755 
751802 

751857 
751858 
751852 
751747 
751740 
751522 
750894 
750855 
750718 

5981.02 
5880.71 

2085812 Qc 
2085280 Kehe 
2085242 Qc 
2085831 Qc 
2083753 Qrf 
2086289 Keltclet & Kclet 

2085250 Kslklet 
2084450 Q c .  
2085513 Qc 

~ 8 5 4 7 7  a c  

09-Mar-94 

208605 1 
2085838 
20858 12 
2085260 
2085242 
2085831 
2083298 
208250 1 
208441 1 

Qc 
Kee & Kedet 
Qc 
ffilbe 
a c  
Qc , . 
Kclst 
b e  & Ksltclet 
Qrf 

5982.77 
5982.84 
5981.81 
5957.82 
5969.56 
5960.68 
5958.39 
5900.40 
5842.59 
5846.71 
5850.83 
5869.55 
5869.57 
5887.97 

16.22 
8.23 
9.30 
4.68 

25.75 
8 .77 

14.93 
9.58 
9.50 
55.38 
14.44 
45.08 
13.98 
7.50 

3.09 

5867.92 5869.55 

10.53 
2.39 
3.50 
1.33 
3.50 
2.83 
2.48 
3.81 
3 -09 

39.42 
4.09 

39 .08 
3.73 
3.74 

10.60 
5.95 
3.23 

12.32 
2.88 
2.98 

!j86a.43 5869.57 
5885.75 5887.97 
5943.08 5943.86 
6004.76 6005.98 
5978.77 5979.55 

55.38 39.42 
14.44 4.09 
45.08 39.08 
13.98 3.73 
7.50 3.74 

12.25 3.00 
87.25 35.00 
11.20 3.20 

15.18 
7.00 
9.05 
4.53 

25.50 
8.77 

14.93 
8.18 
9.50 
55.38 
14.44 
45.08 
13.98 
7.50 

20.80 
15.42 
3.99 

21.80 
10.93 
7.41 

9.50 
55.38 
14.44 
45.08 
13.98 
7.50 

12.25 
87.24 
11.20 

7.00 
6.50 

10.00 
4.00 

25.00 
8.50 
2.50 
7.70 
9.00 

11.00 
12.50 
7.00 

12.50 
8.00 

20.00 
0.20 
3.60 
7.30 
8.40 
7.00 

9 .00 
11.00 
12.50 
7.00 

12.50 
8.00 

11.50 
15.00 
11.00 

5978.1 
5975.9 
5955.7 
5953.3 
5958.7 
5951.8 
5953.4 
5890 .O 
5837.8 
5835.2 
5844.3 
5864.1 
5863.8 
5879.0 
5984.8 
5835.9 , 

5854.4 
5851 .o 
5905.1 
5854.8 

5834.5 
5835.8 
5843.5 
5662.9 
5863.0 
5888 .O 
5940.8 
5972.1 
5969.5 



APPENDIX 4.1 
Industrial Area IM/IRA/DD 

Water -Level Measurements in Industrial Area Monitoring Wells, Spring and Fall 1992 

STATE STATE COMPLmON SURFACE TOPOF TD TOP BOT TOP OF 
WELL DTW DATE NORTH EAST UNIT/UTH ELEV. CASING CSQ SCRN SCRN BEDROCK W E  

2386 
2486 
2586 
2686 
2786 
2986 
3086 
3186 
3286 
3386 
3486 
3586 
4386 
4486 
0187 
0587 
0987 
1087 
1087 
1287 
1587 
1687 
1787 
1887 
1987 
2087 
2187 
2287 
2387 
3787 
3887 
3907 
4387 
4487 
4587 

4 5087 

D !jM7 0" 5687 
8Eposos9 
6 

g 5387 

0 

88.05 
DRY 

30.16 
12 
77 

DRY 
7.36 

19.56 
53.91 
8.68 
21.5 
9.87 
DRY 
8.14 

10.41 
44.59 
19.39 
DRY 

13.77 
10.87 
21 .77 
90.53 
21.2 

127.09 
13.72 
108.8 
7.84 

80.57 
18.87 
9.49 

11.15 
89.54 
9.73 
DRY 

90.74 
DAY 

10.94 
6 

8.48 
13.22 

05-OCT-92 
05-OCT-92 
05-OCT-92 
05 -0CT-92 
05-OCT-92 
05-OCT-92 
05 -0CT-92 
05-OCT-92 
05-OCT-92 
05-OCT-92 
01 -OCT-92 
01 -OCT-92 
01 -OCT-92 
01 -OCT-92 
01 -OCT-92 
01 -ET-92 
02-OCT-92 
01 -OCT-92 
02-OCT-92 
02-OCT-92 
02-OCT-92 
02-OCT-92 
01 -0CT-92 
01 -OCT-92 
01 -OCT-92 
01 -OCT-92 
05-OCT-92 
05-OCT-92 
01 -0CT-92 
05-OCT-92 
05-OCT-92 
05-OCT-92 
01 -0CT-92 
01 -OCT-92 
0 1 -0CT-92 
01 -OCT-92 
01 -OCT-92 
01 -0CT-92 
05-OCT-92 
02-OCT-92 

750338 
750338 
750412 
75041 1 
75078 1 
750599 
751078 
751051 
751050 
749950 
750162 
750167 
749404 
749254 
748127 
748081 
749068 
748946 
748946 
748581 
74901 1 
749130 
7494 15 
749404 
749623 
749634 
749969 
749924 
749404 
750494 
750396 
751081 
748030 
748306 
748313 
748123 
747985 
747985 
750638 
751 143 

5882.46 
5982.45 
5975.24 
5975.42 
5982.89 

2085290 Qrf 
2086066 Kcek 
2086249 Qrf 
2086249 ffik 
2086308 QIf 

2086171 
2086155 
2085799 
2085822 
2085910 
2085224 
M85094 
2085268 
2084788 
2085435 
2085451 
2085334 
2083312 
2084032 
2084423 
2085876 

Qrf 
ffilblst 
QC 
Kse 8 Ksk 
Ksbe 81 Kclst 
Qrf 
Qrf 
Knelt & Kclst 
QC 

QC 
Kse 8 ffik 8 Kclst 
QC 

QC 

QC 
Qrf 
QC 

5982.46 
5983.56 
5977.14 
5977.17 
5963.88 
5960.66 
5958.39 
5967.05 
5967.92 
5952.42 
5913.95 
5912.78 
5974.46 
6021.96 
5994.08 
5929.99 
5981.70 

117.25 
7.45 

82.00 
11.00 

133.00 
8.77 

14.93 
17.32 

125.50 
7.34 

56.25 
11.60 
16.75 
26.25 
12.08 
51.50 
32.40 
12.00 
12.00 
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5968.66 
5828.43 
5931.18 
5972.79 
5967.52 
5972.15 
5948.95 
5925.06 
5949.63 
5949.32 
5933.1 4 
5959.99 
5955.85 
5978.39 
5935.40 

113.00 
2.95 

59.90 
3.75 

128.50 
2.83 
2.48 
2.46 

114.90 
2.99 

44.24 
4.86 
3.99 
3.23 
3.38 

42.00 
14.50 
3.50 
3.50 
4.91 
5.80 

100.00 
3.50 

127.00 
3.50 

81.41 

9.50 
5948.42 
5926.41 
5951.10 
5850.91 
5934.78 
5961.81 
5957.62 
5979.77 
5937.07 

117.39 
12.50 

101.30 
13.70 
9.30 
4.68 
9.92 

14.16 

3.70 

3.50 
3.50 

109.99 
3.50 
1.50 

83.50 
3.50 
3.50 
1.33 
3.52 
3.40 

117.25 
7.45 

82.00 
11.00 

133.00 
8.77 

14.93 
17.32 

125.50 
7.34 

56.25 
11.60 
16.75 
26.25 
11.83 
51.25 
32.15 
12.00 
12.00 
10.01 
22.06 

125.00 
25.50 

133.45 
11.65 

116.1 1 
10.41 
88.46 
37.61 
8.77 
9.27 

117.14 
12.25 
3.50 

97.05 
13.50 
9.05 
4.53 
9.67 

12.90 

8.20 
7.20 
8.00 

10.50 
11.00 
8.50 
2.50 
0.50 
1 .00 
6.80 

16.00 
10.50 
17.00 
25.50 
11.80 
11.00 
12.50 
11.30 
11.30 
3.50 

21 .90 
22.20 
25.00 
25.20 
10.80 
11.80 
8.00 

12.80 
15.20 
8.00 
7.80 
3 .50 

12.00 
3.20 
4.00 

12.50 
10.00 
4.00 
9.40 

12.20 

5834.4 
5983.6 
5947.0 
5965.2 
5886.9 
5960.7 
5951 .o 
5947.5 
5914.0 
5943.7 
5892.5 
5802.9 
5974.5 
6013.8 
5983.7 
5885.4 
5962.3 
5983.5 
5969.8 
5925.4 
5951 .o 
5880.3 
5948.4 
5842.4 
5956.2 
5861.3 
5921.9 
5852.2 
5955.6 
5858.5 
5962.8 
5858.9 
5916.7 
5951.1 
5860.2 
5934.8 
5950.9 
5951.6 
5971.3 
5923.9 



STATE 
WELL DTW DATE NOATH 

B208089 
EQo8189 
BMB189 

8208389 
B208489 
BK#)589 
BM8889 
Em8789 
&lo489 
P114389 
P114489 
P114583 
P114689 
P114789 
P114889 
P114989 
P115089 
P115489 
Pll55w 
P115689 
P119389 
p207389 
p207489 
p207589 
p207689 
PL07789 
pL07889 
p207989 
eo8889 
R08989 
p209083 
p209189 
p209289 
p209389 
p209489 
p209589 
p209883 

*09789 
rpz= 
9 
33 m 

STATE COMPtmON SURFACE TOPOF TD TOP BOT 
EAST UNIT/UTH ELEV. CASINQ CSQ SCRN SCRN 

13.27 
22.88 
22.72 
17.33 
DAY 
DAY 
DAY 
14.8 
9 .77 
6.42 
8.17 

14.58 
7.84 

12.24 
8 .w 
5.52 

12.77 
15.89 
11.28 
6.17 

13.02 
5.73 
8.69 
8.53 

25.58 
6.74 

29.17 
10.08 
18.45 
86.22 
17.55 
25.13 

13.5 
14.62 
18.42 
29.37 
16.75 
28.37 
10.05 
5.34 

05-OCT-92 
02-OCT-92 
05-OCT-92 
02-OCT-92 
02-OCT-92 
02-OCT-92 
02-OCT-92 
02-OCT-92 
02-OCT-92 
02-OCT-92 
01 -OCT-92 
01 -OCT-92 
01 -OCT-92 
01 -OCT-92 
01 -0CT-92 
01 -OCT-92 
01 -OCT-92 
01 -OCT-92 
01 -OCT-92 
01 -0CT-92 
01 -OCT-92 
05-OCT-92 
05-OCT-92 
05-OCT-92 
05-OCT-92 
05-OCT-92 
05-OCT-92 
05-OCT-92 
05-OCT-92 
05-OCT-92 
05-OCT-92 
05-OCT-92 
05-OCT-92 
05-OCT-92 
05-OCT-92 
05-OCT-92 
05-OCT-92 
05-OCT-92 
05-OCT-92 
05-OCT-92 

(l&) h:\wp\llats\lm-im\pp-4-l.wk3 
0 

751 143 
751 138 
751 138 
751739 
751687 
751683 
751804 
751728 
751755 
751802 
750337 
750337 
750396 
749943 
749940 
749928 
749959 
749930 
749507 
7495!5 1 
749532 
750280 
750195 
750197 
750395 
750398 
750392 
75067 1 
75067 1 
751086 
751044 
750586 
750762 
750863 
750864 
750991 
751071 
750533 
750579 
751 194 

09-Msr-94 

2085878 Qc 5935.40 5837.01 14.16 
M85885 Kcld 5935.40 5837.46 27.58 
2085885 Kcld 5835.40 5937.46 27.58 

5850.70 5852.95 16.16 
5876.80 5878.68 9 .a6 
5876.30 5878.34 30.49 
5856.50 5858.35 5.07 
5881.60 5869.60 23.07 
5907.10 5809.03 12.32 
5856.40 5858.71 6.67 
6033.40 6035.43 50.10 
6033.40 6035.43 50.10 
6024.10 6025.90 37.80 
6004.00 6005.76 23.50 
6010.70 6012.40 27.80 

2081258 Qd 
2082135 ad 
2082858 all 
2083019 Qd 
2081921 Qd 
2084488 KseaKclet 
2084481 Qd 
20&4843 Kaltlet 
2085318 Qd 
2065343 Ksltlet 
2085343 all 
2085330 
2085249 
2084839 
20849 10 
2084309 
2084139 
2084130 
2084634 
2085288 
20855 14 
2085481 
2084984 

Kcld 
ffiltl8t 
K a h e  a ffiltcld 
ffiltl8l 
f f ie  a ffiItcl8t 
Qd 
ffie a ffiltse 6 Kcee 
f f ie  6 ffiltse 
ffiltlet a fficlet 
ffiltlet 
Qd 
ffiltlet 

Page8d13 

a 

5983.09 
5947.30 
5982.53 
5972.16 
5980.68 
5881 .a 
5981.47 
5977.98 
5948.17 
5962.63 
5982.62 
5640.28 

3.40 
16.90 
16.90 
5.95 
3.37 

19.76 
3 23 

12.32 
2.88 
2.98 

44.40 
44.40 
32.54 
17.83 
21.61 
9.89 

33.59 
38.27 
22.09 
25.05 
16.23 
12.50 
10.53 
2.39 

14.40 
3.64 

17.90 
3.28 

5949.25 

16.50 
36.08 13.30 

5983. 13.40 
5883.39 30.05 16.62 
59&0.10 38.25 15.48 
!%350.04 19.77 9.07 
5964.43 27.93 17.20 
5964.94 13.75 3.00 
5942.40 19.83 8.69 

12.90 
26.34 
28.34 
15.42 
7.80 
29.P 
3.99 

21.80 
10.93 
7.41 

48.80 
48.80 
38.50 
22.24 
28.23 
14.30 
38.00 
40.70 
26.50 
29.48 
20.20 
18.90 
15.18 
7.00 

23.86 
13.10 
27.34 
7.70 

20.46 
gs.94 
24.84 
25.98 
35.01 
12.66 
28.80 
35.00 
16.52 
26.67 
.12.50 
18.33 

12.20 
11.00 
11.00 
0.20 
0.20 

15.50 
3.60 
7.30 
8.40 
7.00 

48.30 
48.30 
27.50 
22.00 
28.00 
13.80 
37.50 
40.20 
28.00 
29.00 
19.70 
16.40 
7 .oo 
6.50 
9.40 

12.60 
12.90 
8.50 
5.80 
5.50 
3.50 

11.50 
10.30 
12.20 
13.80 
9.00 
4.10 

12.20 
12.00 
3.90 

5923 .8 
5914.6 
5914.7 
5835.6 
5878.7 
5878.3 
!jB!je .4 
5854.8 
5899.3 
5852.3 
6027.3 
6Mo.9 
6018.3 
5993.5 
8004.4 
6012.7 
6019.1 
6024.2 
8013.6 
6007.6 
5995.7 
6007.5 
5974.1 
5974.1 
5350.4 
5959.1 
5938.6 
5954.8 
5946.7 
5883 .o 
5947.0 
5949.1 
5968.7 
5968 .8 
5965.0 
5350.7 
5931.3 
5938.1 
5954.9 
5937.1 



W E U  DlW DATE 

p2i)9989 
p210089 
p210069 
pL13683 
p213889 
p213389 
p215789 
p218089 
p218389 
p219189 
p219489 
P219583 
p313589 
p314089 
p3 14283 
p320089 
W14189 
W15889 
W15989 
W16089 
W16189 
W16289 
W18389 
W16489 
W16589 

' W16889 
W 16789 
W16889 
W18289 

00191 
01391 
01491 
01791 
01891 
Mo91 

4 02191 

p 2391 
g 02291 

E 
3 z; 
0 

STATE STATE COMPLEllON SURFACE TOPOF TD TOP BOT TOP OF 
NORM EAST UNIT/UlH ELEV. CASING CSQ SCRN SCRN BEDROCK WLE 

DRY 
18.6 

18.72 
9.47 
DRY 
DRY 

15.79 
9.49 

14.53 
9.8 

13.46 
22.52 
9.32 

10.05 
13.33 
15.23 
10.87 
16.53 
9.05 

11.36 
11.54 
14.08 
16.48 
19.28 
27.73 
29.73 
27.53 
18.37 
10.42 
20.25 
12.99 
16.21 
15.21 
19.42 
22.1 1 
DRY 

13.51 
DRY 
16.9 
8.81 

02-OCT-92 
05-OCT-92 
02-OCT-92 
01 -0CT-92 
01 -OCT-92 
01 -OCT-92 
01 -OCT-92 
05-OCT-92 
05-0CT-92 
05-OCT-92 
05-OCT-92 
05-OCT-92 
01 -0CT-92 
01 -OCT-92 
01 -OCT-92 
02-OCT-92 
01 -OCT-92 
01 -OCT-92 
01 -OCT-92 
01 -OCT-92 
01 -OCT-92 
01 -OCT-92 
01 -OCT-92 
01 -OCT-92 
01 -OCT-92 
01 -ET-92 
01-OCT-92 
01 -OCT-92 
02-OCT-92 
02-OCT-92 
01 -0CT-92 
01-OCT-92 
01-OCT-92 
01 -OCT-92 
01 -OCT-92 
01 -OCT-92 
01 -OCT-92 
02-OCT-92 
01-OCT-92 
01-OCT-92 

a) h:\wp\flateUm- I m \ W  PP-4 - 1 .wk3 

751565 
751564 
751564 
749460 
750466 
750468 
749470 
743341 
750831 
75 1222 
750415 
750268 
748510 
749461 
748216 
748799 
749059 
749125 
749025 
748605 
748606 
748598 
748313 
748210 
74821 1 
748147 
748206 
748206 
748952 
749237 
749402 
749430 
749504 
749438 
749617 
749708 
749880 
749853 
749949 
750385 

5898.10 
5898.40 
5898.40 
!j994.30 
5954.10 
5954.30 

2082988 arf 
2080718 Qrf 

2081113 
2081546 
2081941 
2062382 
2062815 
2082653 
2086244 
2085226 
2085474 
20860 18 
2086023 
2086428 
2086166 
2086139 
2086600 
2086432 
2086043 

arf 
arf 
arf 
Qrf 
Qrf 
Qlf 
arf 
arf 
R e  & Kce 
f f i b e  & fficlet 
KSLe & ffiltclst 
Kscbt klt ffiltclet 
Qrf 
fficlsl & Kcee 
arf 
f f i b e ,  Ksslt 
K s L e  & ffiltclst 

5900.40 
5900.40 
5900.40 
5996.04 
5955.94 
5956.38 
8003.66 
59117.55 
5958.45 
5943.15 
5981.15 
5985.70 
6010.1 1 
5998.49 
6011.77 
601 1.87 
6012.18 

9.58 
22.93 
22.93 
14.80 
22.03 
7.20 

19.59 
8.69 

13.77 
12.77 
24.20 
26.89 
13.76 
11.06 
14.80 
20.08 
19.76 
44.50 
28.00 
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6mS.00 
6027.80 
6017.40 
6016.90 
5988.86 
5973.70 
5970.37 
5965.78 
5971.76 
5965.19 
5965.81 
5938.66 
5956.82 
5944.54 
5934.78 

3.81 
12.20 
12.20 
9.08 

11.30 
3.29 

14.53 
3 .00 
8.06 
7.08 

18.48 
21.27 
8.08 
5.37 
9.1 1 

44.38 
14.09 
38.75 
22.30 
29.24 
25.23 
19.07 
s.69 
21 -27 
27.04 
28.09 

15.00 
16.00 6.00 

5972.03 26.00 14.00 
5967.41 20.00 10.00 
5973.37 32.00 20.00 
5968.65 32.60 15.60 
5987.51 15.00 8.00 
5938.26 16.50 11.50 
5958.43 8 .00 3 .00 
5946.21 18.80 11.80 
5936.38 18.00 6.00 

8.18 
21.50 
21.50 
13.50 
20.83 
6.92 

18.50 
7.43 

12.50 
11.50 
22.90 
25.70 
12.50 
9.79 

13.51 
18.81 
18.50 
43.20 
26.73 
34.00 
29.66 
23.50 
30.10 
25.70 
31 .OO 
32.50 
26.90 
20.27 
23.50 
25.00 
14.00 
24.00 
18.00 
30.00 
30.60 
13.00 
18.50 
6.00 

16.80 
16.00 

7.70 
7.20 
7.20 

13.00 
8 .00 
6.70 

18.00 
6.00 

12.00 
11.00 
22.50 
17.20 
11.00 
9.30 

13.00 
18.80 
16.00 
49.50 
34.00 
33.50 
29.20 
23.00 
3Q.m 
25.20 
30.50 
32.00 
26.40 
20.20 
23.00 
24.20 
14.50 
1.60 
8.00 

12.40 
16.10 
13.50 
8.80 
6.90 
8.50 
1.10 

5900.4 
5881.8 
5881.7 
5986.6 
5955.9 
5956.4 
5887.9 
5978.1 
5943.9 
5833.4 
5847.7 
5843.2 
6ooo.8 
5988.4 
5998.4 
5998.6 I 
6001.3 I 

6038.1 
6037.7 
6042.6 . I 
6038.4 
6026.1 
6040.7 
6030.9 
8015.1 
6008.8 
6001.7 
6000.4 I 

8007 .8 
5850.2 
5962.3 
5955 .8 
5952.2 
5954 .O 
5944.5 
5967.5 
5924.8 
5858.4 
5929.3 
5927.6 



STATE STATE COMPtmON SURFACE TOPOF TD TOP BOT TOP OF 
SCRN SCRN BEDROCK W E U  DlW DATE NORTH EAST UNIT/UTH ELEV. CASINO CSQ 

08581 
06891 
08791 
08891 
06991 
07191 
07291 
0739 1 
08891 
09091 
09891 
12091 
12291 
13091 
13191 
13291 
13291 
33491 
33691 
33891 
34591 
34791 
35391 
35991 ' 
38191 
38391 
36691 
37191 
37591 
37631 
37631 
37991 
38191 
38291 
39891 

WLE 

20.01 
22 .02 
22 .Bs 
16.18 
20.99 
21.21 
22.12 
7 .88 

23.55 
23.4 
11.3 

19.48 
16.3 

21 .68 
19.48 
DFW 
DFW 

10.91 
10.31 
10.6 

13.81 
6.41 

12.49 
17.24 
10.37 
28.09 
25.83 
9.59 
9.73 
DFW 
40.8 

47.77 
11.19 
12.71 
12.88 

02-0CT-92 
02-0CT-92 
02-OCT-92 
02-OCT-92 
02-OCT-92 
02-OCT-92 
02-0CT-92 
02-0CT-92 
02-0CT-92 
02-0CT-92 
02-OCT-92 
01 -0CT-92 
01 -0CT-92 
02-0CT-92 
02-0CT-92 
02-OCT-92 
01 -0CT-92 
01 -0CT-92 
01 -0CT-92 
01 -0CT-92 
02-OCT-92 
02-OCT-92 
01 -0CT-92 
01 -0CT-92 
01 -0CT-92 
01 -0CT-92 
01 -0cT-92 
01 -0CT-92 
01 -0CT-92 
01 -0CT-92 
01 -0CT-92 
01 -0CT-92 
01 -OCT-92 
01 -0CT-92 
01 -0CT-92 

SUPPLEMENTAL FALL 1992 DATA 

3 2186 33.88 06-OCT-92 

&us) h:\wp\llate\im-Im\pdbpp_4- 1 .wk3 

a 

R 

0 

749084 
749088 
748855 
749258 
749168 
748850 
748748 
748547 
749128 
748918 
748512 
749436 
749429 
748980 
74907 1 
749080 
749080 
748080 
748112 
74798 1 
748462 
748377 
74801 1 
748057 
748091 
748042 
748027 
748036 
748580 
748892 
748075 
748083 
748014 
748032 
748357 

750855 

09 -Mar-94 

2085535 KsctahKsllela 5878.28 5979.78 50.00 
2085714 art 5978.34 5979.94 25.10 
~ 8 5 6 4 8  arf 5978.87 5980.38 23.20 

5974.14 5975.82 18.00 
5972.91 597457 31 .OO 
5974.79 5978.34 23.10 
5977.27 5978.80 22.60 
5849.14 5950.61 13.40 
5978.38 5978.08 27.30 
5975.16 5976.79 26.70 
5935.84 m 7 . m  16.00 
5971.59 5973.27 24.00 
5910.98 5972.73 18.10 
5973.88 5975.20 23.30 
5878.25 5979.90 27.70 

2085523 art 
~ 8 4 8 8 3  a c  a Kscist 
2084994 ac 

2085521 a c  

2083758 ac 
a m i 9 8  a c  
2084294 art 
~ 8 4 4 2 1  a c  
2084533 a c  

2084841 Qc &Kclet 
2085621 Qc &Kclet 

M83307 Kcla 

2084810 art 
2085217 art 

2084785 a c  
2084801 a c  

2084915 Kcebt S, Kebt 
2084731 Kcebt 6 Keslbt 

2083834 art6 Kclet 

2082501 Kea 6 Kelclst 
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a 

33.00 
13.10 
11.20 
6.00 

14.00 
11.10 
10.60 
5.40 

15.30 
14.70 
6.00 

14.00 
7.10 

11.30 
15.70 
5.70 
5.70 
6.68 
6.19 
6.70 
6.90 
6 .00 
6.10 
8.68 
9.52 

17.43 
15.83 
11.12 

5984.46 
!m5.22 5926.29 
5831.45 5933. 57.20 45.20 
5924.47 17.00 10.00 
5924.49 5926.7 10.70 6.70 
6008.26 6008.37 11.00 7 .00 

6004.76 8005.98 67.25 S . O O  

48.00 
23.10 
21.20 
14.00 
29.00 
21.10 
20.60 
11.40 
25.30 
24.70 
14.00 
22.00 
14.10 
21.30 
25.70 
15.70 
15.70 
8.69 
8.1 1 
8.70 

8.00 
8.1 1 

13.70 
14.80 
27.41 
25.83 
21.07 
12.60 
16.50 
53.20 
55.20 
15.00 
0 .70 
9 .00 

8 .m 

67.24 

15.40 
22.00 
21.20 
14.00 
28.60 
20.00 
20.00 
8.10 

23.00 
24 .OO 
3.10 

13.20 
2.00 

19.50 
15.40 
15.40 
15.40 
8.00 
7.80 
8.10 
8.20 
8 .00 
6.00 

12.20 
14.00 
28.40 
25.00 
20.50 
12.00 
16.20 
4.70 
6.90 

14.70 
8.40 
8.00 

15.00 

5959 .8 
5857.9 
5857.5 
5959.4 
5953.6 
!WS.l 
5950.7 
5842.7 
5954.5 
5953.4 I 

5925.8 
5953 .8 
!5956.4 
5953 .5 
5960.4 
5980 .O 
5980 .O 
5917.7 
5918.9 
5919.3 
5841 .o 
5847.5 
5950.5 ' 

5959.2 
5954.8 . 
5840.9 
5925.7 
5938.7 
5983.7 
5985.2 
5885.5 
5885 .8 
5915.2 
5814.0 
5895.5 

5972.1 



APPENDIX 4.1 
Industrial Area IM/IRA/DD 

Water-Level Measurements in Industrial Area Monitoring WelLs, Spring and Fall 1992 

WELL 
STATE STATE COMPLETION SURFACE TOPOF TD TOP BOT TOP OF 

DTW DATE NOAM EAST UNITAITH ELEV. CASING CSQ SCRN SCRN BEDROCK WLE 

2286 
2386 
5687 

8208189 
p218089 
W19689 

1986 
2488 
2988 

p207989 
em89 
eo9389 

3088 
3286 

e07789 
p208989 
p209089 
m09889 

36991 

5187 
5287 
6186 

R07889 
p3 17989 

2187 
2287 
2586 
2686 

3779 1 
5187 
6186 

pT07589 
pT07889 
p209689 - e09189 5 p317989 

5287 

2786 

3 m i  

ii pTo9489 

E 
0 

10.03 
87.75 

8.5 
22.72 
9.49 

20.04 
3.07 
DFIY 
DFW 

18.35 
14.58 
18.4 
7.38 

53.91 
29.14 
17.55 

25 
5.34 
DW 

18.86 
15.57 
10.42 
10.74 . 8.77 
9.68 
7.84 

80.57 
28.66 
12.08 
18.86 
15.57 
10.74 
25.49 
10.09 
28.29 
13.78 
9.68 

10.42 
29.44 
73.33 

08-OCT-92 
06-OCT-92 
06-OCT-92 
06-OCT-92 
08-OCT-92 
08-OCT-92 
07-OCT-92 
07-OCT-92 
07-OCT-92 
07-OCT-92 
07-OCT-92 
07 -OCT-92 
08-OCT-92 
08-OCT-92 
08-OCT-92 
08-OCT-92 
08-OCT-92 
08-OCT-92 
09-OCT-92 
09-OCT-92 
09-OCT-92 
09-OCT-92 
09-OCT-92 
09-OCT-92 
09-OCT-92 
12 -OCT-92 
12-OCT-92 
12-OCT-92 
12 -OCT-92 
12-OCT-92 
12 -0CT-92 
12-OCT-92 
12 - OCT-92 
12 -0CT-92 
12-OCT-92 
13-OCT-92 
13 - OCT-92 
14-OCT-92 
14 -OCT-92 
1 5 - OCT-92 

7507 18 
750338 
750638 
751 138 
74994 1 
748522 
750834 
750338 
750599 
75067 1 
750863 
750884 
751078 
751050 
750392 
751044 
750586 
751194 
748180 
748592 
748103 
748145 
749198 
750398 
748891 
749989 
749924 
750412 
750411 
748592 
748103 
749198 
750395 
75067 1. 
750533 
750762 
748891 
748145 
750991 
75078 1 

597a.n 
5982.46 
5978.39 
5935.40 
5985.80 
6022.40 

2084984 Ksktd 
2084ln Qrfb Kclst 
2083753 Qrf 
2083850 nil? 
2084067 nit? 

2085318 arf 
2083717 Qrf 

2084272 Qrf 
2085799 Qc 
2085822 Kse8IKslt 
2084831 Ksblet 8 Kcld 
2084841 Qrf 

09 -Me r-94 

2083753 
2083850 
20837 17 
2084843 
2085343 
20855 14 
2084309 
2084272 
2084067 
2084634 
2085238 

5979.55 
m.46 
5979.77 
5937.46 
5987.55 
6023.42 
5943.86 
5983.56 
5960.68 
5965.17 
5983.42 
5983.39 
5958.39 
5967.92 
5967.75 
5964.56 
5974.25 
5842.40 

11.20 
117.25 

9.92 
27.58 
8.69 

24.77 
1225 
7.45 
8.77 

21.73 
13.40 
30.05 
14.93 

125.50 
28.63 
26.12 
27.21 
19.63 

A 3 1  10.62 
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3.20 
113.00 

3.52 
16.90 
3.00 

19.08 
3.00 
2.95 
2.83 

11.00 
8.20 

16.82 
2.48 

114.90 
17.90 
15.40 
16.50 
8.89 
6.62 

10.60 
3.58 
3.50 
5.00 
3.84 
3.00 

59.90 
5975.42 5977. 3.75 
6002.16 
5983.27 
5999.47 
5974.06 
5982.82 
5982.63 
5980.66 
5990.90 
5881.85 
5977.98 
5982.89 

6OOO.60 
5975.96 
5884.90 
5964.43 
5982.21 
5992.84 
5969 .57 
5980.10 
5963.88 

22.60 
14.00 
12.25 
25.10 
8.95 

27.93 
36.08 
8.73 

20.50 
36.25 

133.00 

10.60 
3.58 
5.00 

14.40 
3.26 

17.20 
13.30 
3.00 
3.50 

15.48 
128.50 

11.20 
117.25 

9.67 
28.34 
7.43 

23.50 
12.25 
7.45 
8 .77 
20.48 
12.66 
28.80 
14.93 

125.50 
27.34 
24.84 
25.96 
18.33 
8.62 

20.60 
13.84 
20.25 
12.00 
13.10 
7.49 

10.41 
88.46 
82.00 
11.00 
20.60 
13.84 
12.00 
23.86 
7 -70 

26.67 
35.01 
7.49 

20.25 
35.00 

133.00 

11.00 
8.20 
9.40 

11.00 
6.00 

22.00 
11.50 
7.20 
8.50 
5.80 

12.20 
13.80 
2.50 
1 .00 

12.90 
3.50 

11.50 
3.90 
8.00 

20.00 
12.50 
20.00 
11.50 
12.60 
6.40 
8.00 

12.80 
8.00 

10.50 
20.00 
12.50 
11.50 
9.40 
8.50 

12.20 
10.30 
6.40 

20.00 
9.00 

11.00 

5969.5 
5894.7 
5971.3 
5914.7 
5978.1 
6003.4 
5940.8 
5983.6 
5860.7 
5946.8 
5968.8 
5965.0 
5951 .o 
5914.0 
5938.6 
5947 .O 
5949.3 
5937.1 
5972.3 
5985.3 . 
5949.7 
5969.2 
5989.9 
5959.1 
5983.2 
5921.9 
5852.2 
5948.5 
5965.1 
5885.3 
5949.7 
5989.9 
5950.5 
5954.8 
5936.1 
5968.4 
5983.2 
5959.2 
5950.7 
5890.6 



STATE STATE 
WELL O W  NORM W T  

p209789 
3787 
3887 

W10289 
W18289 
W19689 

0587 
4488 

36391 
33491 
33891 
35391 
38191 
36691 
37991 
0187 
4387 

37591 
p320089 

02291 
37891 
4587 

13591 
1386 
1486 
1586 
1688 
1786 

37791 
37791 

8208889 
8208789 
EO0289 
Eel0489 

8 
D m 
I! 

COMPLETION SURFACE TOPOF TD TOP BOT TOP OF 
UNIT/UTH €LEV. CASINO cso SCRN SCRN BEMIOCK WLE 

10.27 
9.8 

11 37 
15.37 
11.23 
20.3 

45.1 1 
8 .68 

26.17 
10.75 
10.79 
12.36 

8.3 
25.04 
48.28 
10.27 
9.31 

10.47 
15.71 
14.15 
41.61 
90.88 

DRf 
8.67 
10.8 
7 -08 
6.54 
8.54 

18.88 
18.88 
13.74 
9.79 

17.32 
8.23 

16-OCT-92 
19-OCT-92 
19-OCT-92 
19-OCT-92 
19 -OCT-92 
19-OCT-92 
21 -OCT-92 
21 -OCT-92 
23-OCT-92 
26-OCT-92 
26-OCT-92 
26-OCT-92 
26-OCT-92 
26-OCT-92 
26-OCT-92 
27-OCT-92 
27-OCT-92 
28-OCT-92 
28-OCT-92 
29-OCT-92 
29-OCT-92 
29-OCT-92 
02-OCT-92 
12-OCT-92 
12-OCT-92 
07 -OCT-92 
12-OCT-92 
07 -0CT-92 
09-OCT-92 
12-OCT-92 
12-OCT-92 
05-OCT-82 
05-OCT-92 
08-OCT-92 

750579 
750494 
750396 
748598 
748952 
7748522 
746081 
749254 
748042 
746080 
74798 1 
74801 1 
748091 
748027 
748063 
748127 
748030 
748580 
748799 
749880 
748015 
748313 
749204 
751857 
751856 
751852 
751747 
751740 
748592 
748592 
751728 
751755 
751739 
751802 

20888 12 
2086051 
2085838 
M858 12 
2085260 
2085242 
20837m 
2063753 
2065250 
2084450 
2088289 
2085513 

Qd 
Qc 
Kea h lbdst 
Qc 
Kettle 

Qd 
Qd 
Ksklst 
Qc 
Ksklet h Kclet 

ac 

ac 

2085481 Qd =.82 5964.94 13.75 
2085224 Qd 5867.52 5888.99 9.00 
2og5om ad 5972.15 5973.90 9.50 

6038.60 6040.22 24 .77 
6018.90 6018.20 26.70 
6022.40 6023.42 24.77 
5821.85 5929.99 51 .50 
eoi9.m 8o2i.m 26.25 
m.57 59B1.01 29.80 
5826.06 5928.58 11-10 
5m.w 5929.94 11-10 
5866.73 5983.03 10.50 
W.89 5885.17 17.00 
5849.76 5951.52 27.83 
5831.45 5933.55 57.20 

2084788 Qo 
2084610 Qd 
2083280 an 
2086139 Keclsth 
2084915 Kceltst h 
2005451 Keshlb 

3.00 
3.50 
3.50 

19.07 
9.60 

19.08 
42.00 
3.23 

17.43 
6.68 
6.70 
6.10 
9.52 

15.83 
45.20 
3.38 
3.50 
7.60 

14.38 
11.50 
43.20 
89.50 
6.00 
3.09 

39.42 
4.09 

39.06 
3.73 

5867.60 

5850.70 16.16 
2.88 

8.67 2.98 

12.50 
8.77 
9.27 

23.50 
23.50 
23.50 
51.25 
26.25 
27.41 
8.69 
8.70 
8.1 1 

14.60 
25.83 
55.20 
11.83 
12.25 
12.60 
18.81 
16.50 
53.20 
97.05 
18.00 
9.50 

55.36 
14.44 
45.06 
13.38 
20.60 
20.60 
21.80 
10.93 
15.42 
7.41 

12.00 
8.00 
7.80 

23 .OO 
23.00 
22.00 
11.00 
25.50 
26.40 
8 .00 
8.10 
6.00 

14.00 
25.00 
6.90 

11.80 
12.00 
12.00 
18.80 
8.80 
4.70 
4.00 

18.00 
9.00 

11.00 
12.50 
7.00 

12.50 
20.00 
20.00 
7.30 
8.40 
0 .M 
7.00 

5954.7 
5959.2 
5982.5 
6024.9 
6007.0 
8003.1 
5884.9 
6013.3 
5840.8 
5917.8 
5919.2 
5850.7 
5956.9 
5928 .S 
5885.3 
5903.8 
5917.1 
59g3.0 
5998.2 
5924.1 
5884.7 
5880.2 
5987.6 
5833.9 
5835.9 
5843.6 
5883 .O 
5801.0 
5885.3 
5885.3 
5855.9 
5699.2 
5835.6 
5850.5 

@UB) h:\wp\llata\lm-Im\pdbpp-4- 1 .wk3 
U 
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STATE STATE COMPLmON SURFACE TOPOF TD TOP BOT TOP OF 
D W  DATE NORTH U S T  UNIWUTH ELEV. CASING CSQ SCRN SCRN BEDROCK WEU 

INDM: 

W E  

SURFACE ELEV. = elwetJon of hnd euhce at well heed, In feet abcue mean e m  level DTW = depth to wabr, measured In feetfmm top of caring. 

STATE NORTH 5 SIate plane coordlrutas, nomlng 

STATE EAST = State plane coordlnateo, mdtlng 

COMPLmON UNITRrm = rock type in which well le 
Kee = Crslaceoue sendebne 
Kclsl= Crhceour dayotane 
KcrR = Cre&ceoua clayey ebtone 
Kcrs = Crhceoue clayey sandrtme 
Kecbt 0 Cretaceoue sandy day8tone 
Kdt = Cretaceoue ribtone 
Kettclot = Crhceoue amy chyetone 
&be = Crehcme riky sandetone 
k e t t  = Crehceoue sancty ribtone 
Qa = Quabmary allwium 
Qc = Quaternary cdlwlum 
Qrf = Quaternary Rocky Flab Allwbm 

rn 
< 
0 

flohrs) h:\wp\fleCUm-lm\pd\8pp-4-1 .wk3 - 
b 

TO CSQ = tobl depth of caelng, In feet M o w  ground aurface. 

TOP SCRN = depth to top of wdl rcreen, In feet bdow ground surface. 

BOT SCRN = de@ b bdtom d we1 rcrwn, in feet below ground euhos. 

WLE = water-lard devalon, h feet a h e  mean em Iwel 
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APPENDIX 4.2 
Industrial Area IM/IRA/DD 

Historical Groundwater Monitoring Results for 1989 Industrial Area Piezomenters, VOCS 

Well ID 
Date 

A ~ l y t e a  
1,1,1 -TRICHLOROETHANE 
1,122-TETRACHlDROETHANE 
1,12 -TRICHLOROETHANE 
1,l -DICHLOROEMANE 
1,l -DICHLOROETHENE 
1 ,2-DICHLOROETHANE 
1 ,P-DICHLOROETHENE 
1,2-DICHLOROPROPANE 
2 -BUTANONE 
4-METmL-2-PENTANONE 
A C m N E  
BENZENE 
BROMODICHLOROMRHANE 
BROMOFORM 
BROMOMNANE 
CARBON DISULRDE 
CARBON TETRACHLORIDE 
CHLOROBENZENE 
CHLORONANE 
CHLOROFORM 
CHLOROMEMANE 

DIBROMOCHLOROMETHANE 
ETmLBENZENE 
METHYLENE CHLORIDE 
SNRENE 
TETRACHLOROETHENE 
TOLUENE 
TOTAL WLENES 
tmns-l,3-DICHLOROPROPENE 
TRICHLOROETHENE 
VINY L ACETATE 
VINYL CHLORIDE 

UI values express In mlcfogmms per liter. 
The '4 symbol designates h e  anelyte concentration 

&I = Volatile Organic Compounds 

cb-1 ,3-DICHLOROPROPENE 

2-HMANONE 

le below the detecaon lbnk of h e  anelysis. 

D 

9 
0 
6 

h : \ ~ p \ % b Y m - t a \ p d ~ ~ - 4 - 2  w)c) OD-Msr-m 

- 
-9 E208189 e07489 E07589 e07689 E O 7 7 8 9  E07889 p207989 F208889 e08989 p209089 P209189 

10-14-91 10-8-91 10-21 -91 7-19-90 10-9-91 12-12-90 7-11 -91 10-9-91 10-7-91 3-24-91 3-26-91 10-10-91 

< 
< 
< 
< 
< 
< 
< 
< 

< 1  
< 1  
<l 
< 
< 

< 5  
< 5  
< 5  
< 5  
< 5  

< 10 
< 5  
< S  

< l a  
< 1c 
< 10 
< 5  
< 5  
< 5  

< 10 
< 5  
< 5  
< 5  

< 10 
< 5  

< 1c 
< 5  
< 5  
< 5  

< 
< 
< 
< 
< 
< 
< 
< 

< 1  
< 1  
< 1  
< 
< 
< 

< 1  
< 
< 
< 

< 1  

< 1  
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 

< 1  
< 1  

< 

< 
< 
< 
< 
< 
< 
< 
< 

< 1  
< 1  
11 
< 
< 
< 

< 1  
< 
< 
< 

< 1  

< 1  
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 

< 1  
< 1  

< 
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APPENDIX 4.2 
Industrial Area IM/IRA/DD 

Historical Groundwater Monitoring Results for 1989 Industrial Area Piezomenters, VOCh 

WdlID p209289 EO9339 p204489 R09589 p209789 p32oO69 
Date 5-29-91 10-8-91 10-18-91 10-4-91 10-11-91 10-22-91 

Amlytem 
1 ,I ,1 -TRICHLORONANE 
1,122-TETRAOII.DROETHANE 
1,12 -TRICHLOROETHANE 
1,l -DICHLOROETHANE 
1,l -DICHLOROETHENE 
1 ,P-DlCHLOROETHANE 
1,2-DICHLOROETHENE 
1 ,2-DICHLOROPROPANE 
2-BUTANONE 
4 -METmL-2 - PPrrANONE 
A C M E  
BENZENE 
BROMODICHLOROhEll4ANE 
BROM0R)RM 
BROMOMETHANE 
CARBON DISULFIDE 
CARBON TETRACHLOMDE 
CHLOROBEWENE 
CHLOROETHANE 
CHLOROFORM 
CHLOROMETHANE 

DIBROMOCHLOROkETHANE 
ETmLBENZENE 
METmLENE CHLORIDE 
SWRENE 
TETRACHLOROETHENE 
TOLUENE 
TOTAL XYLENES 
trane-l,3-DICHLOWPWPENE 
TRICHLOROETHENE 
VINYL ACETATE 
VINYL CHLORIDE 

Cb-13-DCHLOROPROPENE 

Allvalucm exprese In micrograms per Rer. 
The '<' eymbd deelgnatee h e  analyte concontraion 

W e  = Vdatlle Organlc Compornds 
b bdow the deteclon lhlt of h e  analyels. 
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APPENDIX 4.3 
Industrial Area IM/IRA/DD 

Historical Groundwater Monitoring Results for 1989 Industrial Area Piezometers, 
Selected Metals 

WellID P209789 P209889 
Date 1 1  -21 -91 11 -21 -91 

Analyte 
BERYLLIUM < 5  10 
CADMIUM < 5  42.8 
CHROMIUM 15.1 178 
CYANIDE NR NR 

P210089 P210289 P320089 P418289 
1 1  -21 -91 9-17-90 10-22-91 11  -1 1-91 

< 5  < 5  < 5  < 5  
8.8 < 5  NR < 5  
34 < 10 16 16.4 
NR NR 5 NR 

ioox RECYCLED 

MERCURY < 0.2 
STRONTIUM 333 

1.6 
622 



(intentionally blank) 

1oOX RECYCLED @ 
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APPENDIX 4.4 
Industrial Area IM/JRA/DD 

Historical Groundwater Monitoring Results for 1989 Industrial Area Piezometers, Radionuclides 

AMERICIUM-241 
CESIUM - 137 

Well ID I P208089 I P208189 I P207389 I P207489 I P207589 I P207689 I P207789 

NA NA ,0.003602 f 0.00418 NA NA 0.00 1 268 f 0.00254 NA 
NA NA NA NA NA 0.586 2 0.466 NA 

~ ~ 

Date I 10-8-91 I 10-8-91 I 10-21 -91 I 10-21-91 I 3-27-91 I 10-9-91 I 8-7-91 
RADIONUCLIDES: I I I I I I I 

GROSS ALPHA I 8.6 2 3.96 I 18.06 f & h \ NA I 2328 f 1.36 t NA 
~ ~ ~ ~~ 

GROSS ALPHA-DISSOLVED NA \5.5\1 f 2.91 NA NA 

GROSS ALPHA-SUSPENDED NA (NA/ / I  NA NA NA 

GROSS BETA-SUSPENDED NA NA \ NA NA 

GROSS BETA 5.135 a2.33 1 2 k e k 9  -/ 1 IJd\ 2587 2 1.49 NA 
GROSS BETA-DISSOCVED NA NA\ c /5 .**pp\  NA NA 

PLUTONIUM-238 I NA I NA 
~ ~~ 

PLUTONIUM -239 NA NA N& & NA ~- NA 
PLUTON I UM - 239/240 NA NA 0.000743fi0~205 A A NA 
RADIUM-226 NA NA NA 

NA I NA 
8.254 f 5.7 

NA NA 
13.45 * 4.88 NA 

NA NA ,, 
0 f 0.00265 

NA = Not Anatyzed. 
All resutts In plcocurles per Ibr. 
f Indicates error within two 

standard deviation 

Page 1 of 3 



APPENDIX 4.4 
Industrial Area IM/IRA/DD 

Historical Groundwater Monitoring Results for 1989 Industrial Area Piezometers, Radiondi  

r Well ID I P207889 I P207989 I P208889 1 P208989 ’ I P209089 I P209189 I P2Q9389 1 

AMERICIUM-241 0.00592 f 0.00533 

All results In plcocurles per liter. 
2 lndlcates error wlthln two 

standard dwlatbn 

Paoe 2 of 3 

0 



APPENDIX 4.4 
Industrial Area IM/IRA/DD 

Historical Groundwater Monitoring Results fur 1989 Industrial Area Piezometers, Radionwlides 

NA = Not Analyzed. 
All results In plcocurles per Ilter. 
f lndlcates error within two 

standard dwlatlon 

Page 3 of 3 



(intentionally blank) 

(wpf) h:\wpW\.4 03/09/94 
1oOX RECYCLED 



5.0 SURFACE WATER MONITORING 

Surface water monitoring at RFP emphasizes compliance with all regulatory requirements 

and assures that water discharged from the terminal ponds is of high quality. These two 

objectives have been reinforced by strengthening the NPDES permit for the facility with 

a Federal Facility Compliance Agreement (FFCA) between EPA and DOE in 1991 and 

by the AIP between the State of Colorado and DOE In addition to other 

AIP is not enforceable and involves more th 

agreements by allowing the state to sampl 

discharge to assure water quality requiremen 

agreed to analyze pond water for 

solely regulated by DOE. 

ther constituents), which are 

Surface water manage 

of regulatory compli 

ry successful in meeting the objectives 

ty discharges from the terminal ponds. 

ed in the Industrial Area because there was 

have justified the additional budget needed for a 

result, program limitations that do not allow the 

be met are also present. 

5.1 APPROACH 

The current surface water monitoring program at RFP was assessed by identifying and 

inventorying the existing surface water monitoring programs and documents. The 

document identification process included interviewing EG&G Surface Water Division 

personnel and OU managers, and performing library searches. More than 30 major 

surface water documents were reviewed and evaluated for their pertinence to the 

Industrial Area UIIIRA. In general, documents reviewed included background 

characterization reports, base flow and storm water characterization reports, innovative 

100% RECYCLED e$ 
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and/or experimental monitoring programs, OU-related monitoring programs, and a 
regulatory monitoring programs. After review of these documents and programs, several 

sources were selected for more intensive review because of their data quality, proximity 
to the Industrial Area, inclusiveness, usability, u p t o d a t e  status, andor accurate 

description of the current monitoring program. The 'following documents were 

determined to be of primary interest to the Industrial Area and are discussed in Sections 

e 

e 

e 

e 

e 

e 

e 

' e  

5.2 and 5.3: 

Event-related Surface Water Monitoring 

Waer Years 1991 and 1992 (EG&G 1993k); 

Final Sur&e Water Interim 

Plan/Environmental Assessment 

Final Proposed Inte 
a 

- 
(EG&G 19931) 

Storm Water NPDES Permit Application Monitoring Program, Rocky Flats P l m  

Site (AS1 1993); 

Draft Surface Water Management Plan @G&G 1992i); 

I989 Surface- Water and Sediment Geochemical Characterization Repori @G&G 

1992j); and 

m 100% RECYCLED %$ 



e 19pO Su@ace- Water and Sediment Geochemical Characterization Repon @G&G 

1992k). 

These documents were used to assess pathways of contaminants in surface water, 

evaluate data needs and monitoring gaps, assess monitoring alternatives, and make 

recommendations to improve the surface water 

Area. 
s within the Industrial 

> 

In some cases, the projects described in the 

to meet specific goals. For example, momtonng was designed 

specifically to respond to requireme gulators for preparing a storm 
water permit applications. Techni ta gaps with regard to the 

objectives established ents for the storm water permit ~ 

riptions of monitoring programs that are pertinent 

5.2 EXISTING MONITORING PROGRAMS 

The RFP surface water and sediment monitoring program consists of compliance, 

operational, and characterization monitoring programs. The details of the monitoring 

program have changed over the past five years in response to regulatory changes and the 

need to increase program efficiency. For example, the monitoring programs were 

expanded during 1989 and 1990 to respond to data-collection needs for CERCLA, 
RCRA, DOE orders, and Best Management Practice (BMP) requirements. In 1991 and 

1992, surface water monitoring programs were evaluated by EG&G for programmatic 

5-3 



efficiency, cost-effectiveness, and technical value. As a result, a variety of programs 

were eliminated or streamlined for reaSOns including cost reduction, enhanced 

performance efficiency, completion of data collection for programs such as the 

Background Geochemical Characterhtion program and the NPDES storm water 

discharge permit application, and lack of contamination detection at many monitoring 

locations (EG&G 19921; EG&G 19931). 

As of January 1994, the surface water monitoring system in 

related monitoring activities including those requir 

operational monitoring under DOE orders; and (3) 

related Monitoring Program, Pond Effluent Treatm 

support activities involving water and sedim 
5.1, Tables A through D, for sampling 1 

programs. 

9931). See Appendix 

frequency for these 

Many of these monitoring a E&, and C-series detention ponds 

IRA; thus, subsequent discussion 
focuses on the ring locations, the ongoing Event-Related 

Surface Water TP monitoring program. These programs 
al Area boundary or within the Industrial Area. 

5.2.1 NPDES Storm Water Permit Application Monitoring 

The surface water stations that monitor the majority of the runoff from the Industrial 

Area (including footing drain discharges) are the six NPDES storm water monitoring 

locations shown in Figure 5- 1 designated by "SW. " (Note: SW023 is co-located with 

gaging station GS10.) Table 5-1 shows the total drainage area captured by each of the 

NPDES stations as well as the percentage of each drainage within the Industrial Area. 
These stations monitor runoff from all but 7acresoftheIndustrialArea. Withthe 

5-4 
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TABLE 5-1 
Industrial Area IM/IRA/DD 

NPDES Storm Water Monitoring Locations 

Location 

. .  

~ 

Desaiption Totai Industrial Inchstrial 
Drainage Area Area % of 

Area Drainage Total Area 
(a=) Area (a-) 

exception of SW023 and SW027, these stations have not been monitored since 

October 1992 because they were primarily used to collect data for the NPDES storm 

water permit that has been completed and is currently under EPA review although 

SW027 was brought back on line in July 1993. Of the four remaining storm water 

I outfalls not currently being monitored, SW093, SW022, and SW118 will be brought back 

on line in March 1994 as part of the event-related storm water monitoring network, and 

SW998 will be deleted (EG&G 1993m). EPA has not yet determined the monitoring 

requirements under the forthcoming storm water permit including sampling locations, 

100% RECYCLED e$ 



parameters, and sampling frequency. Because storm water permits address storm water a 
leaving a site, and the RFP permit will apply to the Industrial Area, storm water 

monitoring will not be required within the Industrial Area. Thus, any storm water 

monitoring needs within the Industrial Area must be identified by this Industrial Area 

IM/IRA. 

5.2.2 Event-Related Monitoring Program 

Under the Event-Related Monitoring Program, 21 g 

1994 and are designated by "GS" in Figure 5-1. 

GS21 are near the perimeter of the Industrial 

from GS13 to SW93. Both locations will A flume and a broad- 

crested weir on a head gate are currently 1 weir monitors runoff 

from the two subbasins the Industrial Area. 

Approximately 7 acres in the 

water stations discussed in rically, water-level and flow data 

d new stations are being established with 

stations. GS19, GS20, and GS21 are temporary and wil l  be deleted from the network 

in the near future because there is no long-term regulatory requirement for monitoring 

at these locations. This network is currently administered by USGS through an IAG with 

DOE, and data collection is coordinated by EG&G Surface Water Division (EG&G 

1993m). Water level at the stations is monitored continuously. Water quality samples 

are collected when increases in stream stage trigger automatic samplers. Between 1989 

and early 1994, the stations were set to collect waterquality samples at a small increase 

in stage in an effort to capture each run-off event. Samples were analyzed for the 

parameters listed in Table D of Appendix 5.1. a 
100% RECYCLED e$ 
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In January of 1994, USGS submitted a draft implementation plan to DOE for continued 

monitoring under the event-related program. In this work plan, they proposed to sample 

gaging stations GSOl through GS18, SW022, SW027, SW093, and SW118. Water- 

quality samples would be collected seasonally during a winter snow-melt event, spring 

run-off event, summer thunderstorm run-off event, and fall storm run-off event. 

Parameters to be measured are those summarized in Table D of Appendix 5.1. 

5.2.3 Sewage Treatment Plant Monitoring 

In addition to the storm water and event-re1 

the influent to the STP is currently monitored nductivity under the NPDES 
permit and for other parameters to of DOE orders. (See Table 

C in Appendix 5.1 .) Respirome determine the presence of 
contaminants that inhibit th 

of the STP. The respir 

by microbiological a 
med and carbon dioxide generated 

b" sample is taken once per shift for 

does not specifically require respirometry for 

new pennit is expected to require it. Additional 

r the flow equalization basins upgradient of the STP 
crotox"and lower explosive limit &EL) (e.g., for methane). 

using a Microtox" instrument has also been used on a limited 
basis when a potential upset or contaminant was suspected; however, this monitoring is 

not required by any regulation or agreement. Microtox" testing is used only as a 

characterization tool to determine whether additional chemical testing is needed. 
Microtox" testing is not yet sufficiently reliable, but future applications are being 
investigated (EG&G 1993n; EG&G 19930). 



5.2.4 Real-Time Monitoring Capabilities 

The Surface Water Division is currently working toward developing a permanent, 

automated, fixed station monitoring network to collect information for regulatory 

compliance and overall RFP surface water management. A real-time remote surface 

water monitoring system that employs radio-based telemetry hardware and computer 

control software is being developed as part of the overall su 

occur and then 

remote operation of certain devices (EG&G 1993p; 

Current measurement capabilities of the rad 

parameters such as precipitation, discharge, 

m include hydrologic 

at selected locations, 

conductance, redox, salinity, 
water levels that are tied to rk. The units are set up at the 

GS12, GS13, GS19, GS21 (as shown 

G&G is in the process of upgrading flumes 

accurately translate stage measurements to located at each o 
flow. 

0 .. 

Particle counters (which measure particles in the 1 to 150 micron range) have been used 
and evaluated at the drinking water treatment plant (Building 124) and at the OU2 

discharge. These particle counters are portable units that can be connected to the real- 

time monitoring system. Particle counters help identify particulate movement and are 

important because transuranic radionuclides such as plutonium will often adhere to and 

be transported on particulates (EG&G 1993q). 

The radio-based system is in a developmental phase and has the capability to be expanded 

to include additional stations as well as more complex instrumentation. The remote units a 
c3 100% RECYCLED 88 
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could additionally be capable of Certain control functions, such as valve or pump . 

operation. As a system safeguard, there are multiple data backup stations, located on the 

measurement units and at the central computer workstation. The emphasis in the 

development of th is  system is to ensure its reliability and the repeatability of the data 

measurements. To achieve this quality, system maintenance occurs on a frequent basis 

and includes examination and calibration of field instruments @G&G 1993~). Real-time 

monitoring alternatives are further discussed in Section 5.6 

5.2.5 Summary Of Existing Monitoring Pro 

As of January 1994, surface water monitorin 

and analytes: 

es of the following locations 

rn 

rn 

0 

Anticipated changes to the monitoring scheme over the next one to two years are as 
follows: 

rn At least three of the remaining NPDES stations will be upgraded and will be 

brought back on line. SW998 may be eliminated because it is upgradient of the 

Industrial Area. 

m 100% RECYCLED &$ 
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i 

0 Gaging stations GS19 to GS21 will be removed from the event-related program. a 
Stations GS14 to GS18 will monitor flow. The remaining stations will be 

equipped with automated flow measurement devices and automatic samplers as 
well as radiotelemetry capabilities to monitor, on a real-time basis, basic flow 

parameters such as precipitation, discharge, and stage. 

Table D of Appendix 5.1. 

Section 5.5 of this report evaluates the existing prog 

the objectives of this IM/IRA. 

5.3 SUMMARY OF AVAILABLE DATA 

After review of the docum 5.1, it was determined that two 

data were available: those addressing 

base flow conditi 

are useful for identifyin d contaminants of concern in the Industrial Area. 

5.3.1 Base,Flow 

The EG&G Surface Water Division’s Surface Water and Sediment Geochemical 

Characterization Reports for 1989 and 1990 (EG&G 1992j; EG&G 1992k) were 

determined to contain the most accurate and readily accessible base flow data pertinent 

to the Industrial Area. (Although base flow data were collected in 1991 and 1992, these 

data have not been statistically analyzed or compiled into a report.) These reports 

- 

analyzed and interpreted surface water and sediment quality at RFP to provide a plant- 0 



a 

wide overview of contaminants in these media. In addition, the significance and impacts 

of past and potential future contaminant releases to and transport via the surface water 

pathway were assessed. Specific monitoring objectives follow: 

a Provide support for the characterization of background surface water and 

sediment quality. 

Determine average conditions and summary 

Evaluate spatial-patterns. 

Assess relatio 

surface water quality and sediment quality. 

ntaminant source areas. 

Determine average conditions and summary 
A 

Evaluate spatial-patterns. 

surface water quality and sediment quality. 

D e l i n v  taminant source areas. 

Assess contaminant fate and transport. 

Variables monitored during this program included VOCs, SVOCs, and pesticides/PCBs 

on the CLP TCL; metals on the CLP inorganic TAL plus lithium, strontium, and tin; 
radionuclides; water quality indicator variables; and field variables prescribed by DOE, 

EPA, and CDH. Sediment samples were collected from stream channels at numerous 
locations and were also analyzed for these parameters with the exception of some field 

variables, indicator variables, and the dissolved components of all variables. In addition, 

5-13 
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surface water stage and flow data were recorded during collection of some water or 

sediment samples. 

Major conclusions of each year’s findings, application of findings to the Industrial Area, 

and comparison to other selected documents follow. The discussion does not address 

findings presented in these reports for stations clearly outside the Industrial Area. For 

example, a number of conclusions addressed elevated anal 
Present Landfill area. The Present Landfill is clearly ou 

References to elevated analyte concentrations in the 1 

presented in this IM/IRA report. 

During the 1989 study, 73 surface water sta stations were sampled 

stations, the 25 of particular are as follows: 903 Pad area 

7), the Solar Ponds area (SW084 to 

, SW101) (EG&G 1992k). 

ed on a monthly basis and sediment stations were 

analyses were conducted only on a semiannual basis at all nonbackground surface water 

stations. In addition, volatiles, semivolatiles, and pesticides/PCBs were not monitored 

at the nine background surface water stations. Statistical results for selected 1989 

sampling activities are contained in Table 5-2. A discussion of these results by general 

area within the Industrial Area follows (EG&G 1992j). 

For the Solar Ponds area, a variety of water quality parameters, organics and 

radionuclides were detected. In addition, the only PCB detected, Aroclor-1254, was 

c3 low RECYCLED 
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TABLE 6-2 
Indumthl Arm IYRUIDD 

9d.ct.d uatu qu- puamotum, m W m ,  organha. and radlonudidom at r l o c t d  IosrUona In tho IndustrW Ana. 
1989 Sufact? Water and Sedmert Geochemical Characterbatlon Repat R e s W  

Source: (EGLLG lKI2l). Adapted from 1- Burho-Wam And 8.dlmontGoahomlul Chanmrbtlon Raport. Flnd. Appru, 1.1992. 

NOTES: 

mgfl I nJulgmnm per Mer 
pCvL - pkoCurlu per Mer 
&L I mlcrognns per Htsr 
&ha/cm - nicromhoi percentlmdr e 
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found in this area at SW105, although its concentration was close to detection limits. a 
Specific conductivity, pH, TDS, sulfate, chloride, bicarbonate, nitrite/nitrate, and nitrate 

showed relatively high concentrations in the Solar Ponds area. The highest 

concentrations of most detected metals in the Industrial Area were at the Solar Ponds. 

Levels of dissolved metals that were elevated with respect to background concentrations 

in surface water (EG&G 1993r) throughout the area included cadmium, calcium, lithium, 

magnesium, manganese, nickel, potassium, sodium, strontium 

around the Solar Ponds generally exhibited the highest con 

among the monitoring stations within the Industrial 

radionuclides included total and dissolved gross alpha, 

238, plutonium-239, total americium-241, tritium, 

uranium, and dissolved cesium-137. VOCs luded CCh, 1,2-DCE, 

acetone, methylene chloride, ethylbenzene, 

report stated that 

The semivolatile bis(2-ethylhex 

area at SW105, SWo90, and 

d chloroform. The 

times in the Solar Ponds 

For the 903 Pad ues were relatively low, and pH and nitrate 

concentrations w ority of the elevated metals concentrations 

at the 903 Pad W055 and/or SW056. Elevated dissolved metals 

concentrations includ cium, iron, magnesium, manganese, potassium, 

sodium, and zinc. Relatively high concentrations of total gross alpha, gross beta, 

americium-241, plutonium-239, uranium-233, uranium-234, uranium-238, and total 

uranium were also detected. Uranium-238 exhibited high concentrations at SW065 and 

SW055. Volatiles detected throughout the 903 Pad area include TCE and 1,2-DCE. 

Some elevated levels of CCh, PCE, and chloroform were also detected at several 

locations (EG&G 1992a). 

For the Upper South Walnut Creek area, nitrate levels were relatively high, and 

dissolved oxygen values were low at SW056 and SW059. Elevated dissolved metals a 
5-16 
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concentrations throughout this area were measured for calcium, magnesium, manganese, 

sodium, and zinc. Elevated total radionuclide concentrations included gross alpha, gross 

beta, plutonium-239, uranium-233, uranium-234, uranium-238, and total uranium. Total 

americium-241, radium-226, and uranium-235 were also elevated at specific individual 

stations. Cesium-137 and gross alpha were the only elevated dissolved radionuclides. 

This area exhibited the highest concentrations of volatile organics at the site. Widespread 

organics included CCl, PCE, and TCE. Chloroform, aceto -DCE, and methylene 

chloride showed a high mean value, this was a 

25 pg/L based on half of the detection limit 

maximum value of 

and processes affectin ntaminants in surface water and 

sediment. Surface the report were retrieved from WEDS 
y general area in Appendix 5.2 (and depicted 

ses: characterization of major ion chemistry, 

constituent con 

sodium, and zinc. Elevated total radionuclide concentrations included gross alpha, gross 

beta, plutonium-239, uranium-233, uranium-234, uranium-238, and total uranium. Total 

americium-241, radium-226, and uranium-235 were also elevated at specific individual 

stations. Cesium-137 and gross alpha were the only elevated dissolved radionuclides. 

This area exhibited the highest concentrations of volatile organics at the site. Widespread 

organics included CCl, PCE, and TCE. Chloroform, aceto -DCE, and methylene 

chloride showed a high mean value, this was a 

25 pg/L based on half of the detection limit 

maximum value of 

and processes affectin ntaminants in surface water and 

sediment. Surface the report were retrieved from WEDS 
y general area in Appendix 5.2 (and depicted 

ses: characterization of major ion chemistry, 

constituent con 

investigation of geochemical trends and relationships. 

The only organic constituents examined in this report were TCE, CCL, and toluene. 

These constituents were selected because they were believed to be indicative of VOC 

contamination at W P  because these compounds were widely used in pa& RFP 

operations. For example, toluene was investigated because it was thought to be a major 

component of soil binders sprayed to inhibit soil erosion and transport. 

100% RECYCLED e$ 
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Organic contaminants were found in selected bottom sediment samples, but the number 

of sediment samples acquired in 1990 were too few to statistically summarize. Box plots 

of TCE and CCl, showed that they were generally present in surface water in low 

concentrations close to analytical detection limits. The maximum concentrations of TCE 

and CCl, for 1990 were in the OU2 area at SW050, SW055, SW056, SW059 to SW061, 

and SWO64, which are located within the Industrial Area boundaries or along the 

southeastern boundary. The maximum TCE concentration of 2 

be limited to seeps where contaminated groundwater i 
Industrial Area, these contaminated seeps appeared 

Lip areas (SWOSO, SW055, SWO64) and the Mou 

SW061) of OU2. 

Radionuclide characterization inv 

uranium-235, uranium-236, pl -240, and americium-241. The 
SWl05) samples exhibited higher 

water in the Woman Creek, South 
The maximum gross alpha activity of 1,750 

S W W  in the Solar Ponds area. In general, 

Walnut Creek, an 

The Solar Ponds area also showed elevated uranium- 

235 and uranium-236 activities. Radionuclide activities were low at SW092 and SW093, 

located downgradient from the Solar Ponds, indicating that contamination of Walnut 

Creek from the Solar Ponds was not occurring. Many radiochemical data were missing 

at many stations; thus, the only conclusions drawn with regard to radionuclide 
contamination were at the Solar Ponds, and these conclusions were considered to be 

preliminary. 

Characterization of metals and other inorganics addressed the following constituents: 

total suspended solids (TSS); cyariide; selected metals including zinc, beryllium, 

a 

m 

0 
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chromium, mercury, and lead; and nitrate and nitrite. TSS concentrations were similar . 

plant wide. Very few cyanide concentration data were available for 1990, particularly 

for the Industrial Area. Zinc concentrations were low in the Industrial Area. Total 

beryllium concentrations were near the detection limit plant wide with the exception of 

three stations in the Solar Ponds ara, which were considered to be statistical outliers. 

Total chromium, lead, and mercury concentrations were 

plant wide. Nitrate and nitrite concentrations we 

restricted to) the Solar Ponds area seeps and s 
Solar Ponds french drain. 

yt~cal detection limits 

and appeared to be 

d SWO95 in the 

Few surface water stations were ex e of the Industrial Area; the 

closest stations were those in the Creek. Selected organics, 

metals, and radionuclide co downstream Woman Creek and 

the SID were low, did not significantly differ from 

downstream concen for the SID appeared slightly higher than 

the Woman Cr the SID receives contaminated runoff from 

ter quality data prevented definition of fate and transport of 

contaminants in rs for 1990. Geochemical relationships between constituent 

activities or concentrations and environmental variables, such as pH, specific 

conductivity, stream flow, dissolved oxygen, alkalinity, and TSS, were investigated on 

a plant wide scale and on a watershed scale; however, no definitive correlations between 

variables were observed based on regression analysis. Analysis of radionuclide isotopic 

ratios to assess natural versus anthropogenic sources of radionuclides was also attempted, 

but few definitive conclusions were made. 

General results of statistical analyses showed statistically significant differences from 

background concentrations/activities in each of the d h a g e s  at RFP. In addition, 



although several operations affect water quality at the site, the most serious source of 

contamination was identified as the Solar Ponds. The results also indicated that 

contaminants including radionuclides might be transported from the old landfill, the 903 

Pad, and the Lip area to the SID. The most contaminated surface waters investigated 

were in the Solar Ponds sumps and seeps followed by the seeps in OU2 (the 903 Pad and 

Mound areas). 

a 

Conclusions drawn were considered limited and prelimin 

Sediment data collected during 1990 were insufficien 

Adequate discharge and water quality data were n 
transport of contaminants in RFP surface waters fo 

5.3.1.3 

Based on the data collected 89 and 1990 Surface Water and 

Sediment Geochemical Ch 1992j; EG&G 1992k), areas of 

surface water con include the Solar Ponds area 

(OU4), the 903 P r South Walnut Creek near the northeastern 

Industrial Area b 2). In the Solar Ponds area, major elevated 
constituents inch ctwity, pH, chloride, sulfate, nitritdnitrate, various 

metals, a variety of ra , VOCs, and SVOCs as well as one PCB detection. In 

the 903 Pad area, radionuclides, VOCs, and a few metals were elevated. In the Upper 

South Walnut Creek area, metals, plutonium, and VOC levels were elevated. 

Radionuclides and organics of concern in these areas are shown in Table 5-3. In most 

cases, the highest levels of contamination were found in seeps, and in the case of the 

Solar Ponds, in the sumps, seeps, and french drain. 

A surface water IWIRA is being implemented at OU2, which includes the 903 Pad and 

Mound areas and is based in part on the data collected during 1989 and 1990 under the 

Surface Water and Sediment Monitoring Program. The IM/IRA treats surface water 

100% RECYCLED 



TABLE 5-3 
Industrial Area IM/IRA/DD 

Primary .Organic and Radionuclide Contaminants 
in the Industrial Area Identified in the 1989 and 1990 

Surface Water and Sediment Geochemical Reports 

Pl~toni~m-239 

Tritium 

Uranium-233,234 

Uranium-235, 236 

Uranium-23 8 

Total Uranium 

li I I I 

xx xx 
xx 
xx 
xx 
xx 

xx - 

Note: PCB = polychlorinated biphenyl 
PCE = wtrachlomthenc 
TCE = trichlomthem 
XX = widespreadcontaminant 
X = contaminant detected at individual monitoring location. but not widespread 

\ 
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contamination consisting primarily of TCE, PCE, CCl, and associated degradation 

products. Several metals, uranium, and other inorganic constituents were also noted to 

be above background in environmental media, but no strong conclusions were drawn 

regarding these constituents, and they were designated to be investigated in the context 

of long-term remediation. South Walnut Creek Basin surface water in the Mound area,as 
characterized by data for stations SW056, SW059, SWo60, SW061, and SW 101, showed 

CCh, TCE, and PCE in concentrations in excess of 200 &L, wi 

methane, and methylene chloride. These stations al 

water concentrations for TDS and uranium. Seeps 

(SW050, SW053, SW054) had detectable plutoniu 

more sampling events in 1989. The sour 
contaminated soils (DOE 1992b; EG&G 1 

was theorized to be 

Under the MIRA for OU2, 

currently collected for tr 

concrete culv 

/ 

061 is located at the outlet of a 

061. The SW132 culvert was identified as 
a conduit for flo outh Walnut Creek from within the Protected 

Area. Thesurface tions is collected upstream of the B-series ponds 

r downstream contamination. A treatment system 

consisting of a chemical precipitationkross-flow membrane filtration system in 

combination with a granular activated carbon (GAC) adsorption system was installed to 

remove heavy metals, radionuclides, and VOCs from the seeps. The combined flows 

from the three seeps are approximately 15.2 gpm most of the year. During high flow 

periods (10 to 20 days per year) resulting from high precipitation events, the 60-gallon- 

per-minute (gpm) capacity of the treatment system is exceeded (DOE 1992b). 

OU4, which addresses the Solar Ponds, is currently undergoing the Phase I RFURI 

process and has a collection and treatment system in place for waters contaminated with 

heavy metals, radionuclides, and nitrates (DOE 1992~). A preliminary analysis shows 
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that the Interceptor Trench Pump House (ITPH) system established in 1980-8 1 effectively . 

collects alluvial groundwater and seeps (and significant quantities of storm water runoff) 

in areas where the system is keyed into bedrock. This system does not effectively collect 

alluvial groundwater where the ITPH is not keyed into bedrock, particularly to the east- 

northeast of the Solar Ponds where a nitratecontaminated plume is believed to exist. In 

addition, the west collector, which contains high levels of VOCs, is no longer 

hydraulically connected to the ITPH. Noting these two ns, collected water is 

Ponds (as of April 1993) and eventually transfe 

or the Building 374 process waste treatment 

Finally, it is necessary to note 

Geochemical reports (EG&G 1992j 

to the western and south 

are limited data with regard 

in the western Industrial Area were 

ltiple contamination sources to the SID. not successful becau 

elevated levels of sulfate, radionuclides, and some 

report (EG&G 1992k) noted gross alpha, gross beta, 
elevated above 

identify any probable contamination source in the western or 

south central Industrial Area; instead, it focused on the old landfill, the 881 Hillside area, 

and the americium zone as potential contamination sources. The americium zone is the 

area southeast (downwind) of the 903 Pad. Americium is thought to be present in this 
area because plutonium from the 903 Pad was wind transported and has decayed to 

become americium. 
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5.3.2 Storm Water 

The most recent and complete data regarding storm water are contained in two reports 

titled Event-related Sulface Woter Monitoring Report for the Rocky Flots Plant for Water 

Years 1991 and 1992 (EG&G 1993k) and Stormwater 'NPDES Permit Application 

Monitoring Program for RFP (AS1 1993). Additional data are contained within the 

NPDES Permit Applicm'on (DOE 19924) submitted to EPA in 

parameters analyzed or reported in each of the studies 

It is difficult to quantitatively compare the results fro 

because of differences in constituents an rences in analytical 

methods, laboratories, detection limits, an ies. In addition, the 

data; thus, the following discu 

llected from water years 1991 and 1992 (defined by 

mber 1991 and October 1991 to September 1992) at 

12 gaging stations that are part of the RFT Gaging Station and Storm Water Monitoring 

Network (Figure 5-1), discussed in Section 5.2. The goal of the report was to evaluate 

surface water hydrology and constituent fate and transport at FWP. The gaging stations 

sampled include GSOl to GS07 and GS09 to GS13. (GSOS currently does not receive 

any flow because of transfer of water from Pond B-5 to A 4  via pipeline EG&G 

1993kl.) 

The report included annual hydrographs of mean daily discharge for the 12 gaging 

stations, total radionuclide activity and total metal concentration and loading data for a 
5-24 
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TABLE 5-4 
Industrial Area IM/IRA/DD 

I I i 

Organics 1 I X I X i X 

(1) - Storm Water NPDES Permit-ApplioaUon Monhrhg Program. Rocky Flatu Phnt Site (AS1 1993) 
(2) = Ewnt-RdatedSwface Water Monhmg Repartforthe Rocky Fiats Phntlor Water Y e m  1991 and lS92(EQhQ 1993k) 
(3) = N PDES Perma Application submitted 10/92 (DOE 19924) 
(4) = &alt Surfece Wder Managemeral Uan (EQhQ 19921) 

100% RECYCLED e$ 
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selected storm events, suspended sediment concentration data, annual RFP precipitation 

hyetographs, and interpretation of metal and radionuclide loading in the RFP drainages. 

The two stations of particular interest because of their proximity to the Industrial Area 
are GS13 (co-located with SW092) and GSlO (co-located with SW023). 

For 1991-1992, sample collection was limited to investigation of total radionuclide and 

total metals transport. Because the automatic samplers installed 

were manually collected specifically for organic analysi 

major cations (calcium, magnesium, sodium, and po 

iron, and zinc) to investigate relationships between 

transport in the absence of suspended sedim 

available for this report because of late 1992 

samplers. 

sediment data were 

suspended sediment 

Because of the limited q 

detection limit 

were made based 

ncentrations near the analyt~cal 

in the data rather than extensive statistical 

overall constituent loads in other RFP drainages because of runoff from 

impervious areas within the Industrial Area of the plant. This conclusion was 

made without statistical verification because of limited data quantity (EG&G 

1993 k) . 

2. Total metal and radionuclide loads measured at gaging stations upstream from the 

RFP A- and B-series detention ponds appeared to be higher than overall 

constituent loads measured at gaging stations downstrm from the detention 
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ponds. This measurement indicates the removal of constituents from the water . 

column in the ponds (EG&G 1993k). 

3. Plutonium-239/240 activity increased with increasing aluminum and iron 

concentrations in the Walnut Creek drainage, indicating that the plutonium was 

associated with iron-coated or ironcontaining aluminosilicates in transported 

suspended sediment (EG&G 1993k). 

4. Uranium-238 activity and major cation 

stream discharge at station GS13 on 

these constituents, which were like1 om natural sources. Trace 
metal concentrations incr tream discharge at GS13, 
indicating flushing of me ns of the Core area or from 

ce metal loads were within the same order of magnitude in 

constituent loading to FWP streams. However, this conclusion was based on 

observation of only selected metal loads, which were calculated based on data 

obtained from analytical methods that may not have adequate sensitivity (EG&G 

1993k). 

7. Pesticides and SVOCs were monitored during two storm events; no compounds 

were detected at detection limits that ranged from 10 to 50 pg/L. 

5-27 



The report noted that these results are preliminary and subject to revision and that the @ 
interpretation of the data may change as additional data become available and as upgrades 

to the monitoring network are made (particularly the collection of more accurate flow 

data). Additional data are also expected to facilitate the statistical quantification of 

significant differences in water quality between stations. 

With regard to GSlO and GS13, which are closest to the Industri 

upstream flow from North Walnut Creek. GS10,l 

Industrial Area, drains a much larger portion of th 

be diluted by non-Industrial Area waters. Metal an 

two stations are summarized in Table 5-5. 
do not appear to differ significantly. 

een the two stations 

5 and uranium-238, 

The Storm Wate cation Monitoring Program for RFP was 

ater Act (CWA) NPDES requirements. The 

waterquality samples during storm runoff or high 

aracterize runoff quantity and quality at RFP (AS1 

1993). 

The report, Stomwater NPDES Pennit Application Monitoring Program Rocky Flats 

Plant Site (AS1 1993), provides data on precipitation, hydrologic parameters including 

mean daily discharge and event-specific discharge, and water quality for the six NFDES 

monitoring stations located in the main channels that drain the RFP Industrial Area. 

Sample locations included in the program were SW022, SW023, SW027, SW093, 

SW118, and SW998. (See Figure 5-1.) The resulting report describes the comprehensive 
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TABLE 5-5 
Industrial Area IM/IRA/DD 

Mean Concentration of Constituents in Stom Water Collected at GSlO and GSW 

MotPls WmL) 

Aluminum 

Antimony 

CSlO SLMQrd GSU scpndprd 
De?itdhn MePn 

11100 6510 12400 12200 

20.4 7.01 24.4 11.8 

MePn 

Arsenic 

Barium 

Beryllium 
~~ ~ 

Cadmium 2.68 0.69 0.84 

Calcium 38200 13900 17700 

Cesium 393 186 210 

2.89 1.47 2.04 1.26 

143 7s .4 150 66.1 

1.08 0.63 1.10 0.74 

Chromium 13.8 10.9 

Cobalt 4.83 2.90 

Copper 27.3 15.9 10.8 

Iron 3710 3320 2370 

Notes: Values calculated from data prescntcd in Ihe Eva-Related S u # c e  Wafer Monimnng Reponfor Ihr Wafer Years 1991 
rmd 1992 (EGBrG 1993111) 

pCiL = picocuriea per liter, ccglmL = micrograms per milliitcr 
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results of the monitoring program including water quality data and stream flow records 

of storm water events. 

A total of 116 surface water samples and 19 bulk-precipitation samples were collected 

and analyzed during a 15-month period from October 1991 through December 1992 

during 32 storm or high-flow events. Chemical analyses were performed for surface 

water samples for selected trace metals, anions, and nutrient speci 

included first-flush and hydrograph-integrated flows. 

Table 5-6 summarizes the first-flush sampling 

accomplished by collecting samples from the begin 

intervals until the stream channel stage d 

all 24 sample bottles were Nled. These 

flush" from the drainage areas that 

high flow. Table 5-7 summ storm water quality data for 

surface water stations. Th taken from the beginning of the 

storm runoff at prese channel stage declined to a preset 

level. Generall an integrated waterquality characterization 

over the prolon 

evel, or alternatively, 

rization of the "first 

ow hydrograph period. 

All of the metals ables 5-6 and 5-7 are total recoverable metal 

concentrations. Metals having the highest concentrations in the storm-runoff samples 

were consistently aluminum and iron. Anion and nutrient species concentrations at all 

sites were judged to be at reasonable levels associated with storm runoff. Only one 

storm event was successfully sampled for organics because of the timing of the storm 

events coupled with the standard sampling methods, which necessitate manual "grab" 

samples. (This sample result was not provided in the report, although it was included 

in the actual permit application.) 
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TABLE 5-6 
lndudrid Area IWFWDD 

Ammonia as N 0.39 0.14 
NiiratelNitrite as N 2.75 1.14 
Total Phospholus aa P 1.5 0.62 

. . . I I 

Radiun226and228 I I I I I I I I I I I I 
I 

I 
1.3 0.34 0.U 0.18 1.5 0 2 2  0.1 0.04 NIA NIA 

2.01 1.35 1.2s 0.m 3.14 0.74 1.3 0.74 N/A NIA 
2.31 0.68 2.4 0 . S  i .m 0.39 0.12 0.07 N/A NIA 

NOTES: 

Fiat-flush sampba warn taken from begiming d mS 8bmn ~ n d l a t  1.5-mLwle hlvak udl the s t m m - c h m d  stage dochod bebwa prsrd bwd or Until all 
were filled. Samplng data collected from October 1991 to December 1992. DSa were mpuW in ttm NPDES Pennt AppkclEbn Monitoring Repoft for RFP (AS l!  
(1) All storm vater qmli  metah data am total recowmblo conedrmiom. 
(2) Amlfliml method used waa graphite hunaa, atomic absorption 8-y. 
(3) Amlytical method used waa cold vaporatomic absolption ~pectroscopy. 

ABBREVIATIONS: 

ASI = Aduinced SCienCa hc. 
mg/L = miligrams per I b r  
p a  = picocuries per liter 
pgh. 5: micrograms per Iter 
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TABLE 5-7 
, Indudrid Area IWIWDD 

NOTES: 

Hydrograph events were sampled wim autonutic sampbra at the beginning of the storm nnd at p m d  tine intervlls until lb atream-chand shge declines to 
Bta reported in the N PDES Permit Appl i tbn Monhing Repofl (a RFP (AS1 1003). 
(1) Al starn neter qual@ metala dnta are total mcowdlo ccnwWatbna 
(2) AnalNical method used was graphite fumaca atomic .bsaptiOn .pecboropy.  
(3) Analflical method used was cdd vapa atomic absaptbl WOCWOropy. 

ABBREVIATIONS 

AS1 = Adwmced Sciences. Inc. 
rnglL = milligarns per liter 
pcsR = picocuries p~ liter 
pgA. = microgarns per liter 

. 
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drainage networks, which are comprised of a number of subbasins. Subbasins are, 

A qualitative review of Tables 5-6 and 5-7 does not indicate any large differences . 

between the quality of water from sampling areas where all or a majority of the drainage 

area is in the Industrial Area (51 to 100 percent), such as SW022, SW023, and SW093, 

as compared to sampling areas where only a portion of the drainage area is the Industrial 

Area (8 to 19 percent), such as SW027, SW118, and SW998. (See Table 5-1.) 

ons for many of the 

h samples than with 

SW027. When 

ch site exhibited 

tions were reported. More 

aries by monitoring location 

trace metals and major ions analyzed were higher 

comparing site-by-site average hydrograph 

a varying number of cases when relatively 

detailed conclusions as well as fair1 

in both tabular and graphic form m 

Variations of 

ionally exhibited an erratic pattern; 

ormally expected dilution pattern of lower 

ischarges as well as hysteresis effects during given 

er consistent in 

event at all sites nor are trends apparent on a storm-after- 

specific conductance 

5.4 PATHWAY IDENTIFICATION 

Decisions affecting the surface water monitoring plan in the Industrial Area must take 

into account the surface water flow pathways that drain the Industrial Area. All potential 

surface water pathways into the Industrial Area have been identified and diverted. A 

number of distinct pathways have been identified for the Industrial Area. These 

pathways are distinguished by the drainage destination associated with the surface water 
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hydrologically distinguishable areas that drain storm water to a distinct location or 

locations. The flow pathways and subbasins are shown in Figure 5-2. The drainage 

pathways link the subbasins as they drain toward a common destination. The Industrial 

A r e a  subbasins have been identified in Section VII of the RFP Drainage and Flood 

Control Master Plan, prepared for EG&G by Wright Water Engineers in April 1992 

(Wright Water Engineers 1992). The same subbasin identification that was used in the 

Drainage and Flood Control Master Plan w 

Drainage and Flood Control Master Plan (Wright Wa 

Industrial Area into 29 subbasins, each of whi 

a "C." The letters following the "C" designate the 

drains; "WA" indicates North Walnut Creek, and "S 
"DIV" refers to a diversion, either the S 

South Walnut Creek. 

This analysis considers o 

usual flow conditions. Al 

are overwhelmed by exces 

pathways resulting from 

ydrologic condition and carrying 

tions, have been identified for runoff draining 

to the six storm water NPDES monitoring stations. 

included as a pathway. This ITS system was installed to protect North Walnut Creek 

from groundwater contamination present in the Solar Ponds (OU4) area. The ITS system 

primarily collects groundwater, although some surface water runoff and seep flows are 

also collected. The destination of this ITS water is storage in tanks and eventual 

treatment as detailed in the IM/IRA for OU4; therefore, this water lies outside surface 

water monitoring of concern to this IM/IRA. The pathways, destinations, and the 

NPDES monitoring station associated with the pathways are identified in Table 5-8 and 

shown in Figure 5-2. 
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TABLE 5-8 
Industrial Area IM/IRA/DD 

Pathways, Destinations, and the Associated 
NPDES Storm Water Monitoring Station 

and/or RFT Gaging Station 

5.4.1 Pathways an 

e seven pathways. Each section contains two 

area characteristics, and the second provides detail 

tables list the subbasins within each pathway in upstream 

to downstream ord-e major buildings within the subbasins, and the total acreage of 

the area drained. In some cases, a second destination subbasin is listed when a variable 

pathway can exist because of the limited ability of the primary pathway to convey all 

runoff. The second table in each section identifies the point for each subbasin at which 

flow leaves that subbasin. These physical flow structures represent the point at which 

monitoring for a subbasin can be conducted. 
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5.4.2 Pathway 1 

Subbasin 

Pathway 1 drains to Pond B5 from subbasin CSWAA6. Much of the Industrial Area that 

is south of Central Avenue is tributary to Pathway 1. The subbasins, drainage area, and 

Location of Subbasin Drain 

drainage area characteristics are outlined in Table 5-9. Table 5-10 describes the locations 

of the subbasin drains. 

c s w A A 3  

c s w A A 4  

CSWAAS 

CSWAA6 

TABLE 5-10 
rial Area'IM/IRA/DD 

Subbasin in Pathway 1 

A ditch at the northeast comer of subbasin CSWAA3 

An 18-inch CMP culvert located in the northeast comer of subbasin CSWAA4 

A 24-inch CMP under Central Ave. located near the northeast comer of 
subbasin CSWAA5 

Two culverts, a 30-inch RCP and a 30-inch CMP, drain the northeast comer 
of CSWAA6 and empty to a channel east of the Industrial Area that drains to 
Pond B-5 

cswAA2 I A 21-inch CMP located in the northeast comer of subbasin CSWAA2 
I 

CMP = corrugated metal pipe 
RCP = reinforced concrete pipe 
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5.4.3 Pathway 2 

CSWAB4 

CSWABS 

Pathway 2 drains to South Walnut Creek from subbasin CSWABS. Subbasins that are 

965, 968, 984, 985, 989 19 cswAB5 
990 
991, 996 

987, 988, 993, 995 15 south 
Walnut 
Creek 
(SW023) 

(VI-) h\wpwp\flats\im-ira\pd\~Iial.5 03/10/94 5-39 
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TABLE 5-12 
Industrial Area IM/IRA/DD 

Outlets from Each Subbash in Pathway 2 

storm sewer located southeast 

\"/ 

Pathway 3 drains the north 

to Pathway 3, 8 acres comprising subbasin 

collection by the ITS 
off from areas south of the ITS 

5.4.4 Pathway 3 

the area north of the ITS 

5-13 and 5-14 

Pathway 3. 

5.4.5 Pathway 4 

Pathway 4 drains subbasin CWADIV2 to the McKay Diversion Canal. This canal drains 

to the Walnut Creek Diversion Canal, which flows around the north end of the Industrial 

Area. The areas tributary to Pathway 4 have relatively little industrial development. 

Most of the developed area on this pathway consists of engineering and administrative 

buildings, but a warehouse and a material storage yard are associated with Building 130. 

No other industrial operations are associated with this pathway. 

a 
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TABLE 5-13 
Industrial Area IM/IRA/DD 

Pathway 3 Drainage Area Characteristics 

Major Buildings 
in Subbasin 

Drains 
to 

Overflows 
to Subbasin 

CWAC1 119, 127, 128 CWAC12 

17 CWAC13 CWAC1 111, 112, 113, 
115, 335 

33 1, 333 (north), 
334 (north), 
551 (west) 

CWAC11 9 

CWAC13 NONE 

CWAC10 559 (except 
southeast), 
561 (north), 
776 (west), 
778 (west) c > 

~~ 

CWAC4 - CWAC3 North 
walnut 
Creek 

~ 

CWAC2 - 

7 

'18 CWACS 

10 North 
walnut 
Creek 

CWAAl + 3, 376, 10 North 
walnut 
Creek 

CWAC6 10 CWAC7 701, 712, 713, 
770, 771, 774, 
776 (northeast), 
777 (northwest) 

NONE CWAC7 8 North 
Walnut 
Creek 

CWAAl 

CWAA1 15 NONE North 
Walnut 
Creek 

c3 ioo%,RECYCLED ( ~ 8  
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Subbasin 

CWAC12 

CWAC1 

CWAC11 

CWAC13 

CWAC10 

CWAC3 

CWAC2 

CWACS 

CWAAl 

CWAC4 

CWAC6 

CWAC7 

CWAAl 

TABLE 5-14 
Industrial Area IM/IRA/DD 

Outlets from Each Subbasin in Pathway 3 

Location of Subbasin Drain 

Three storm sewer outfalls flowing north under the northern edge of 
CWAC12 drain the subbasin to a ditch running through CWAC1. 

Ditch north of Sage Ave. drains to CWAC13 at the eastern end of 
CWAC1. 

Two culverts, an 18-inch CMP and an 8-inch f i  C located at 
the northeast corner of subbasin CWACl1. 

A @-inch CMP culvert is located at the n& h A C 1 3 .  

An 18-inch CMP culvert located of 
CWAC10 drains to the channel th CWA ; alsoa 
14-inch CMP crosses the subbasin 
of Sixth St. and South 71 Dr, 

rtheast corner of 
the 72-inch storm 

sewer that 

at northern end of CWAC2. 

w from east end of CWACS 

&mbhq$t located at north end of CWAAl drains 
Waln t reek. 

PVC storm sewer is located at the northeast 
comer CWAC4. 

v 
An 18-inch CMP culvert is located at the northeast comer of 
CWAC6. 

Only a portion of CWAC7 drains to N. Walnut Creek. The flow 
that enters from CWAC6 and the flow contributing north (or 
downgradient) of the Interceptor Trench System will flow through 
the 60-inch-diameter storm sewer at the north end of CWAC7. This 
sewer COM~C~S to the 72-inch storm sewer that drains to North 
Walnut Creek. 

A 36-inch culvert located at the center of the northern boundary of 
the CWAAl drains the subbasin to North Walnut Creek. 
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The drainage area characteristics for Pathway 4 are summarized in Table 5-15. Table . 

5-16 gives the locations of the subbasin drain for Pathway 4. 

TABLE 5-15 
Industrial Area IM/IRA/DD 

Pathway 4 Drainage Area Characteristics 

located at the northern end of CWADIV2 

100% RECYCLED 
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Pathway 5 is a collection of drains that drain from the southern end of the Industrial Area 

to subbasin DIV3 and eventually to the SID. The Building 881 area is part of subbasin 

DIV3. Hydrologically, the area around the buildings drains toward the south and down 

the 881 Hillside toward the SID, as does the rest of subbasin DIV3. The drainage area 

characteristics and outlet locations for the subbasins in Pathway 5 are outlined in Tables 

5-17 and 5-18, respectively. 



Subbasin 

CDlV1 

DIV3 

TABLE 5-17 
Industrial Area IM/IRA/DD 

Pathway 5 Drainage Area Characteristics 

m o r  Buildings in Drainage Drains Overflows 
Subbasin Area (acres) ' to to 

440 (except 14 DlV3 cswAA3 
northeast), 
447 (west), 448, 
451, 460 

850, 881, 
883 (south), 885, 
887 

Outlets from Ea 

e storm sewer network, south of 

-.' 

5.4.7 Pathway 6 

Pathway 6 drains two subbasins located in the northeast quadrant of the Industrial Area 

to the A-series ponds. Tables 5-19 and 5-20 summarize the drainage area characteristics 

and outfall locations for the subbasins included in PaLCway 6. 
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Subbasin 

CWAB1 
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Major Buildings Drainage Drains Overflows 
in Subbasin Area (acres) to to 

964 7 cwAB2 



Precipitation falling immediately outside the lining of the Solar Ponds infrltrates the soils 
and is probably collected by the ITS system or becomes surface water runoff, which is 

collected by the ITS system. Precipitation falling in subbasin CWAC8 (the Solar Ponds) 

is collected and sent to the Building 374 treatment facility. Table 5-21 shows the 

drainage characteristics for the subbasins located in Pathway 7. Subbasin drain locations 

are described in Table 5-22. 

TABLE 5-21 
Industrial Area WIRA 

CWAC9 215, 705, 706, 729, 6 

CWAC7 NO 

Outlets from Each Subbasin in Pathway 7 

Subbasin 

CWAC9 

CWACS 

CWAC7 

Location of Subbasin Drain 

An 18-inch CMP storm sewer that drains CWAC9 between 
the 207A and 207C Solar Ponds and daylights on the 
hillside just north of the Solar Ponds 

Not hydrologically connected to Industrial Area drainage 
patterns. Precipitation falling in subbasin CWAC8 is 
collected and sent to the Building 374 treatment facility. 

The portion of CWAC7 upgradient from the ITS flows into 
the ITS. 

100% RECYCLED e$ 
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5.4.9 Industrial Area Buildings 

Table 5-23 references the major industrial area buildings to the pathways identified in 

Sections 5.4.2 through 5.4.8. Surface water runoff resulting from precipitation falling 

on or in the vicinity of the building will drain to the pathway indicated. In some 

instances, a boundary for a drainage subbasin passes through a building. In these 

instances, that portion or quadrant of the building that co ws along a particular 

pathway is identified. 

5.4.10 Foundation Drains 

Foundation drains are of particul 

potential for transporting contamina 

building foundations and 

flooding. Waters fro n flow into the storm drain system or 

directly into the env ow. Although surface water flow from 

ow a particular pathway out of the Industrial 

at building may be conveyed by pipes to another 

strial Area because of their 

found under and around 

foundation drai ms. The foundation drains and their subsequent flow 

pathways, as currently understood, are identified in Table 5-24. 

5.5 EVALUATION OF MONITORING PROGRAM AND DATA GAPS 

The existing surface water monitoring program was evaluated to determine whether it 

could meet the objectives of this IMIIRA. Generally stated, the purpose of this project 

is to conduct environmental monitoring in a manner sufficient to help ensure that releases 

to the environment from decontamination and decommissioning activities, or other 

nonroutine activities, are identified. It is of primary importance to identify these releases 
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TABLE 5-24 
Industrial Area IM/IRA/DD 

Foundation Drains and Pathways 

707 

77 1 

Build@ Foundation Surfacewater Build- Foundation Surfacewater 
Drain h - Y  h 3  Drain 

111 FD-111-1 3 3 

3711374 FD-37 1 - 1,  3 7 
FD-371-2, 
FD-371-3 I 

-V- I 3  5 1715 18 FD-3’11-4, 
FD-37 1-5, 

BS-707-1, 2 886 FD-886-1, Collected for 
BS-707-2, FD-886-2 treatment in 
BS-707-3 Building 374 

FD-77 1 - 1 3 991 FD-99 1 - 1 Not verified 

l 1  V 
559, 561 I FD-5591560 I Sent toSTP for I 883 I FD-883-1 

treatment 

at the fenceline of the Industrial Area, but it is also desirable to identify these releases 

as close to the source as possible. Because the existing programs were designed to meet 

other specific regulatory requirements, they may not be suited to these objectives. 

Similar to Section 5.3, the evaluation of the surface water monitoring program is 

1004C RECYCLED 
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logically separated into two general categories: evaluation of the monitoring of base flow 

conditions and the monitoring of storm flow conditions. Only through adequate 

characterization of both general categories of flow can a complete characterization of 

surface water be achieved. As previously discussed, the current program for surface 

water quality characterization emphasizes water quality in the drainage ponds. 

Monitoring base flow quality allows detection of releases to grou 

discharges to s 

or pavement exposed to rainwater are likely to be detec 

storm events, making monitoring of storm water an 

5.5.1 Base Flow Conditions 

A considerable amount of data for 

and analyzed at RFP, as desc 

instrumental in identifying 

collected and treated 

of this report. These data were 

are currently being separately 

Based on the g 

monitoring gaps pe 
IRA, the following are identified as data or 

water base flows within the Industrial Area: 

0 The surface water characterization program within the Industrial Area is largely 

inactive. Data that would be useful in identifymg releases from the Industrial 

Area are not routinely generated. 

0 The existing characterization data for surface water within the Industrial Area are 

insufficient to predict the identification of contaminants in surface water. For 

instance, contaminants may only be detected in seeps during moist periods when 

alluvial groundwater rises into a contaminated MSS location upgradient of the 

seep. This seasonal effect has not been adequately investigated. 

100% RECYCLED e$ 
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0 Surface water base flows within the Industrial Area are not sufficiently quantified . 

to date; this includes discharge rates. Attempts to quantify these base flows have 

been made, but have resulted in estimates that require further verification. 

0 The range of base-line quality variations in base flows needs to be identified on 

a sampling point by sampling point basis. These data exist within the 1989 and 

1990 Surface Water and Sediment Geochemical C tion reports (EG&G 

1992k; EG&G 19921), but the evaluation p 

several sampling locations making it diffic 

points. The groups were defined b 

an OU. The continuing generation o 
also necessary. 

useful in this evaluation is 

a Establishment of su s, with the exception of the six 
NPDES storm ot based on an evaluation of 

en for those drainage subbasins within 
ttle or no data on 'the quality of water leaving 

are critical to establishing base-line water quality 

D&D activities in each subbasin. 

0 overall mass balance of pollutant loading to the drainage 

basins and drainage ponds has not been attempted. There has been no 

quantification of the percentage of total pollutants transported by base flows as 

opposed to the percentage transported by storm water flows. 

0 An overall mass balance of pollutant loading on a drainage basin and subbasin 

basis should be developed for base flow transport of contaminants. This mass 

balance should particularly address VOCs that are likely to be identified in the 

flow from seeps and springs. 

(wp9 h:\wp\flats\im-ira\pd\scctim.S 03/10/94 5-5 1 
100% RECYCLED q$) c3 



The following section addresses the evaluation of the storm water sampling and 

characterization program as it pertains to D&D activities or other nonroutine activities. 

5.5.2 Storm Water 

A considerable amount of data for storm water, including all storm water leaving the 

Industrial Area, has also been generated and analyzed at RFP. Th 

sIM/IRAare 

of the NFDES storm water permit application, wh 

numeric water quality criteria. Currently, ta being generated are 

primarily focused on radionuclide and me er, some of the six 
NPDES storm water sampling stations are 

Based on the current situati 

water flows within th 

s are identified pertinent to storm 

rm water stations sample storm water that could be 

captures runoff from an area in which only 50 percent of the total basin area is 

comprised of the Industrial Area. Thus, detection of releases at some of these 

stations may be difficult because of excessive dilution of contaminants. 

e Very little VOC data are available for storm water, partially because of the 

logistics involved in collecting high quality, manual "grab" samples during storm 

events. 
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Radionuclides are not consistently tested for, nor have careful and detailed 

characterization activities for isotope-specific analyses been conducted for all 
isotopes of interest at locations near the Industrial Area boundary. 

Base-line conditions and variations in storm water quality for all analytes on the 

TCL list have not been conducted. 

storm water quality. (For example, data lish the smallest 

storm event in which radionuclides b 

Industrial Area.) 

Establishment of an overall tant loading to the drainage 

ts transported by storm water 

Area. 

Storm water quality data do not exist to characterize the first flush of 
contaminants from a drainage subbasin as well as the hydrograph-integrated 

transport of contaminants from a drainage subbasin. Significant transport of 

contaminants can occur with the first flush, which is the first 30 minutes of storm 

runoff or high flow. However, these data do exist for the larger drainage basins.. 
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0 In reviewing the existing storm water data, there is a lack of flow data. This 
information is essential in any mass balance calculations to estimate quantities of 

water that may need to be treated. 

.. 
5.6 SURFACE WATER MONITORING TECHNOLOGIES ASSESSMENT 

The goal of the surface water monitoring technologies assess 
technologies and instrume 

with water quality standards and the collection of base- 

The review and evaluation of new technologies w 

new technologies that monitor, detect, and s of constituents 

to surface water at RFP. The assessment re D&D monitoring 

. activities and requiremen 

real-time monitoring and env 

specifically researched for 

capability to detect surface water parameters 

at environmen terest during this evaluation. Environmental 

levels are consider 

The efforts of this assessment determined that no commercially available real-time 

analytical methods or instrumentation are available to dirtxtly monitor radiochemistry at 

environmental levels in water. For the purposes of this assessment, only nonradiological 

monitoring instruments were evaluated. The priority of this assessment was placed on 

improvements to existing instruments currently supporting the RFP surface water 

monitoring program. Table 5-25 shows the current monitoring systems and 

recommendations for surface water monitoring technologies for RFP. The current 

monitoring systems are adequate surface monitoring technologies. Recommendations are 
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TABLE 5-25 
Industrial Area IM/IRA/DD 

Surface Water Monitoring Technologies 

Current Monitoring System 

Real-Time Radio Telemetry 
Monitoring 

Automated Surface Water 
Sampling 

Field Parameter Sampling 
P 

Recommendations 

Adequate. Update 
multiprobe instrument to 
include turbidity sensor, 
data logging, and ,ow programmability. 

Rationale 

Decrease number 
of instruments 
needed to lower 
potential 
downtime and 
increase 

kliability. 

dadvantages 
identified from 
the evaluation of 
alternative 
instrumentation. 

No advantages 
identified from 
the evaluation of 
alternative 
instrumentation. 

should be evaluated further to determine their 

The review and evaluation of new technologies was approached in the following step-by- 

step manner: 

1. Gain an understanding of the current monitoring programs and identify basic 

monitoring goals, including the development of technologies assessment criteria. 

2. Determine the specific monitoring instruments and technologies currently used by 

the environmental programs at RFP. 

rn 100% RECYCLED ~8 
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3. Obtain environmental technologies information from personnel at RFP and other 

DOE facilities involved with the environmental monitoring programs. 

4. Contact the manufacturers of the current instrumentation and determine available 

upgrades to existing RFP instruments and the benefits achieved from the 

upgrades. 

5 .  Contact other manufacturers of similar instrumentati 

and compare to current RFP instrumentation pe 

6. Determine research and development 

information contacts. 

7. Evaluate information obtained from op recommendations. 

This assessment identified nt and possible future systems, 

s, and the strengths and limitations 

mald, Ohio, and Weldon Spring, Missouri, that have 

were contacted to ascertain technologies and instruments used for monitoring at other 

DOE facilities. Generally, these facilities were using similar technologies and 

instruments for their monitoring activities. 

Several DOE sources of R&D technologies were also discovered including (1) 

Environmental Technologies Group at RFP, contact Tom Rising; (2) Los Alamos 

National Laboratories (LANL), Technologies Group, contact Joyce Shroeder; and (3) 

Nevada Field Office, Office of Technology Development, contact Lee Ziegler of EG&G. 

Other private sector R&D innovative technologies sources appear to be available 0 
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including engineering departments of major instrument manufacturers and educational . 

institutions. 

The majority of the manufacturers and/or vendors of environmental surface water 

monitoring instruments currently used at RFP were also contacted to determine the most 

recent upgrades and improvements to the existing monitoring instrumentation. New 

technologies were evaluated if they were available and met 

in Section 9.4. 

ssment criteria stated 

The following four surface water programs struments) were 

studied at RFP during the technologies 

technologies were evaluated if they were available and met 

in Section 9.4. 

ssment criteria stated 

The following four surface water struments) were 

studied at RFP during the 

routine operational- 

e regulatory compliance monit 
e 

e 

e 

n 

e .  

e 

e 

e 

routine operational- 

regulatory compliance monit 

n 
These p r o v p  quality for both radiological and nonradiological 

surface w ter uality p 

The technologies strumentation related to the four surface water programs 

previously listed are currently used interchangeably within each individual surface water 

monitoring program. Therefore, for the purposes of this assessment, general 

technologies and instrumentation common to the four surface water programs are 

presented. 

d 

New technologies in the R&D stages were also reviewed, but not evaluated because of 

lack of availability. R&D technologies for real-time monitoring at environmental levels 

of nonradiological parameters in surface water do exist. However, these technologies 
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require more evaluation to determine their applicability, cost effectiveness, and 

reliability. 

New technologies in the R&D stages were reviewed but not evaluated since these 

technologies and instrumentation used are not currently available commercially. 

Elements of the surface water program not addressed in this 
sediment sampling, (2) building water taps, and (3) monito 

were reviewed but not evaluated to make r a m m e  

the four surface water 

monitoring programs discussed earlier radio telemetry, (2) 

automated sam 

5.6.1 Real-Time Radio Te 

oundary, two of which are positioned within 
urface water monitoring network combines real-time 

monitoring sensors onal radio-based transmissions systems and data 

processors. The radio telemetry stations are capable of receiving instructions and 

transmitting data. 

The radio telemetry monitoring stations are portable and are solar powered. Solar power 

specifications require monitoring instruments to have low voltage and low current. Siting 

of the units is limited only by line of sight of the radio telemetry repeater tower. 
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Currently, RFP uses a combination of water quality Sensors, transducers, and 

turbidimeters at each radio telemetry monitoring station to monitor 11 surface water 

quality parameters and water flow. 

RFP uses the Hydrolab Model H20 Multiprobe for nonradiological water quality 

measurements at selected radio telemetry monitoring stations. The H20 multiprobe is a 

multiparameter waterquality monitoring system cap providing real-time 

measurements of 10 water-quality parameters: tem oxygen, percent 

dissolved oxygen saturation, specific conductance, resistivity, TDS, 
pH, and redox. 

Real-time turbidity measurements 

turbidimeter instrument manufactur 

ch station using a separate 

Water depth and flow 

flow meters. Pressu 

to measure 

rformed by transducers and electronic 

by Druck, Model PTX-l61/D, are used 

water bodies, and electronic flow meters 

flow rates through various flowcontrol devices, 

rts. Some flumes are enclosed in structures designed 

. Water depth and flow rate measurements provide the 

stituent mass balances to assess constituent fate and transport. 

Currently, the real-time radio telemetry network uses controllers manufactured by Bristoll 

Babcock combined with data recorders manufactured by Moore Industries to record data 
and operating parameters. 

The specific criteria used to assess new equipment for surface water radio telemetry 

systems included weather resistance, low maintenance, high accuracy at low detection 

levels, reliability, and ease of calibration. New or improved equipment available has 

expanded capabilities over current instrumentation. The ability to measure turbidity, data 
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logging, and programmability has been added to recent commercially available 

multiprobe monitors including the H20 multiprobe. These improved capabilities may 

allow the use of only one monitoring probe to perform the current water quality 

measurements. These capabilities may increase sample collection quality (i.e., reliability) 

and decrease maintenance efforts. 

The instrumentation and the radio telemetry system used at RFP 

more than adequate for the current surface water 

Recommendati 

determine their applicability. Assessment of instru 

is discussed in Section 9.4. 

termined to be 

5.6.2 Automated Surface Water Samp 

sampling equipment (EPA 1 les are collected and laboratory- 

analyzed for suspen , total radionuclides, and organic 

weirs, and culverts are also measured at 

automated surfa 

Automated sampling in n are used at stream gaging stations to collect water 

quality samples at specific time intervals (EG&G 1993k). These samplers are equipped 

with a peristaltic pump that pumps water from a sampling tube anchored to the stream 

bed or flow control structure. The samplers are programmable so samples may be 

collected during specific periods of time or stream stages. The automated monitoring 

stations at RFP are mainly configured to collect composite samples during a storm water 

event. The sampling interval is selected based on the local drainage basin characteristics 

and programmed to collect samples at the initial rise in stage through the top of the 

basin’s characteristic hydrograph. These samplers are particularly useful for obtaining 

snowmelt and storm-event related samples, as well as time-weighted composite samples. 
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Three models of automated samplers are currently being used at RFP, all manufactured . 

by ISCO: Model 2700 portable, Model 3700 portable, and Model 3700R refrigerated. 

Two types of flowmeters are used for the aupmated samplers: ISCO models 3220 and 

3230. The meters also have data logging capabilities to record the stream stage and 

sample interval. Each station has a flow structure (Le., weir, flume, culvert). The 

automated samplers are easy to disassemble and relocate; however, the flow structures 

are more permanently installed structures. The monito ns are powered by a 

combination of battery packs, alternating current pow 

of the gaging stations are part of the radio 

transmitting data that are recorded on the fl 

The instrumentation used for the au 

be more than adequate for current su 

objectives and instrumentation are 

identified from the eval 

sampling was determined to 

bjectives. D&D monitoring 

mated sampling instrumentation. 

management at RFP, and (3) develop an offsite database to assess the effects of RFP’s 

activities and to assist in regulatory matters (EG&G 1992i). 

Field parameter monitoring is performed during field grab sample collection activities. 

The specific monitoring requirements depend on the individual drainage basin and 

associated potential constituents of concern. Each field grab sampling location has a 

required list of monitoring parameters. Appendix F of the Or@ Surface Water 

Management Plan (EG&G 1992i) lists each location and related parameters. 
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SOPs have been developed by EG&G for surface water sampling. The SOPs describe 

field sampling methods and equipment required to collect samples and measure field 

parameters. SW.2, Field Measurement of Surface Water Parameters, dictates the standard 

parameters and the approved method of measurement. 

The majority of the field samples collected during field grab surface water sampling are 

measured with field instruments manufactured by the Hach Com 

collected include (1) water and air temperature, dissolved 

measured by the Hach Conductivity/TDS meter; an 

Hach One portable pH meter. Occasionally, the 

Model 50 is used to measure dissolved ox 

The instrumentation used to collect field g 

adequate for current field p 

monitoring objectives and nted in Section 9.0 The field 

monitoring equipment ompany was determined to be reliable 

ined to be more than 

Hach instrumen s. No advantages were identified from the 

evaluation of al g instrumentation. 

5.7 RECOMMENDATIONS FOR SURFACE WATER MONITORING 

PROGRAMS 

The recommendations for surface water monitoring to be conducted as part of the 

Industrial Area IM/IRA were made by taking into consideration the specific goals of the 

project, the availability of historical data regarding surface water quality, and anticipated 

future monitoring efforts on the part of EG&G. In particular, some of the 

recommendations rely on assumptions about the upcoming storm water NPDES permit. 

m 
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Thus, these recommendations should be reviewed after that permit has been finalized and 

issued by EPA. 

5.7.1 Base Flow Conditions 

Area: 

8 

8 

The following recommendations are pertinent to the characterization and monitoring of 

cent to, the Industrial 

e established in 

in a drainage. The sampling areas where seeps occur or where the 

locations should be based 

locations that were part of u r f m  Water and Sediment 

992j; EG&G 1992k). 

g stations should be established at the 

vities within a 

subbasin. (Some of the characterization may occur as part of the Integrated OU 

Program, and any data generated in that effort should be used in support of base- 

line characterization.) 

Permanent and automatic flow measurement devices that transmit the data to a 

computer should be established at each station at which base flow sampling is 

conducted. 



e The process for construction and approval of these monitoring stations should 

begin immediately. These stations should have remote operation capabilities. 

e Establishment of base-line quality conditions for base flows should be conducted 

for the entire RFP analyte list. 

e It is further recommended that a program be implemented 

all surface water sampling locations within the Indus 

heavy metals, or radionuclides h 

The data to make these determinations are pr 

Water and Sediment Geochemical Characte 

1992k), although there is some qu 
compared with present day measure 

ty of this information 

have been affected by 

flow conditions are similar to the 

The following recommendations are pertinent to the characterization of storm water 

within, or immediately adjacent to, the Industrial Area: 

e New storm water sampling and gaging stations should be established at the 

boundary of each drainage subbasin to pinpoint possible spills or contamination 

that may occur during routine or nonroutine activities. 

e The new storm water monitoring stations should be capable of operation before 

beginning D&D activities or other nonroutine activities within a drainage 

5-64 
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subbasin. Base-line storm water quality conditions within each subbasin should . 

be established before beginning D&D activities, or other nonroutine activities 

within a subbasin. (Some of the characterization may occur as part of the 

Integrated OU Program, and any data generated in this effort should be used in 

support of base-line characterintion.) 

Permanent and automatic flow measurement 

a computer should be established at each 

is conducted. 

the data to 

should begin immediately. 

capabilities. 

minimum sto 

monitoring, it is also recommended that the four to six culverts leaving the south 

side of the Industrial Area have automatic flow monitoring equipment installed. 

These culverts represent physical control structures for storm water where 

emergency actions could be taken in response to a release to the environment. 

0 Base-line quality conditions for storm water flow should be established for the 

entire RFP analyte list. 
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An overall mass balance of pollutant loading on a drainage basin and subbasin 

basis should be developed for storm water transport of contaminants. 

0 The return frequency storm of concern for contaminant transport from each 

drainage basin and subbasin should be determined. 

The implementation of these recommendations will allow for 

storm water q 

storm water leaves the Industrial Area. The subbasin- 

useful in identifying any releases of contaminan 

activities or other nonroutine activities. 
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LOCATION 

Pond A-3 

ANALYTES 

Nitrate 

Flow 

pH 

Pond B-3 

FREQUENCY 

daily during discharee 

daily during discharge 

daily during discharee 

Pond A 4  

. .. . . - ._ 

5-Day Biolorical Oxveen Demand (BODS) 

Total Suspended Solids (TSS) 

Nitrate 

Total Residual Chlorine (TRC) 

Flow 

Pond B-5 

~ 

two times per week 

two times per week 

two times per week 

daily 

daily A 

Pond C-2 

Total Residual Chlorine (TRC) 

Nitrate 

Whole Eftluent Toxicity 

Nonvolatile Suspended Solids (NVSS) 

Total Chromium 

Flow 

daily durin discharge when Pond B-3 
is h y n a s s e t  

same as T R C  

quarterly during discharge 

daily during discharge 

monthly during discharee 

daily dur inr  discharee 

Whole Eftluent Toxicity (WET) 

Nonvolatilc Suspended Solids (NVSS) 

Total Chromium 

quarterly durine discharee 

daily durine discharee 

monthly during discharge 



T: 

ANALYTES 
~ ~~ 

LOCATION 

Pond A-3 

FREQUENCY ' 

Pond A 4  

Tri t iiim 

Gross alphaheta 

Field Parameters 

Pond B-5 

dailv during discharge 

dailv during discharge 

daily during discharge 

Pond C-2 . 

~ ~~~~ 

Tritium 

Gross alphaheta 

Nit rate 

Total Suspended Solids/Total Dissolved Solids 

Ponds A 4  
B-5 and C-2 

daily during discharge 

daily during discharge 

daily during discharge 

dailv durindischarge 

Building 124 
Raw Water 

v 

Semivolatile Orranic Analvtes (Method 625) 

Volntile Orranic Analvtes (Method 502.2) 

Pesticides (Method 608) 

Herhicides (Method 6 15) 

Triazine Herhicides 

Total and Dissolved Metals (TAL-CLP) 

splits with CDH during 

discharre 

Plutonium, Uranium. Americium 

TSS. TDS. Anions. Nitrate. Alkalinitv 

monthly composite 

weeklv 
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LOCATION ANALYTES FREQUENCY 

STP 
Influent 

STP 
Effluent 

Pond C-2 

Gross alpha/heta daily 

Nitrate daily 
. .  

~ 

Pond C-1 

Chemical Oxyren Demand 

Total Oreanic Carhon 

Tri ti um 

Ammonia 

Hardness 

Plutonium. Americium. u rani um 

750/904 
Runoff 
Pad 

dailv 

daily 

dai I y 

three times per week 

one time per week 

daily for a weekly composite 

Nitrate \/ 
Cvanide 

Tarcet Analyte List Metals Plus Mercury 

Volatile Orranic  Analvtes ICLP) 

Ammonia 

Field Parameters 

durinr precipitation events/hvo/vear 

du r in r  precipitation events/two/year 

durine precipitation eventsltwolvear 

during precipitation eventsltwolyear 

durinr  precipitation events/two/year 

durinr  precipitation eventshwdyear  

Total Dissolved Solids 
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Table D. Sample Volume, Container, and Preservation Requirements for . 
Analytes in the Event-Related Surface-Water Monitoring Program 

PedciddFCBa 
( M U Y  
collected) 

350 mL. 350 mL Cool to Amber G ~ M  505 
4dcgrruc 

Notes: 

This Initial Parameter list will be revised after consultation with DOE. The analyte list and 
analytical methods will be refined to meet the needs of planned interpretive shrdies. 

Frequency of samples: seasonally; approximately four times per year 

100% Rsycbd 



APPENDIX 5.2 

SURFACE WATER MONITORING 

IN THE 1989 AND 1990 SURFA 

GEOCHEMICAL CHARA 
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1989 SURFACE WATER AND SEDIMENT MONITORING STATIONS 
STATION ID 

Water Sediment water I sedhnent 
5w066 
5w067 
5w068 
5w069 

SEDO18* 

5w094 
5w095 
5w096 
5w097 
5w098 
5w099 
5w100 
SWlOl 
5w102 
5w103 
sw104* 
5w105 
5w106 
SW107* 
SW108* 
5w113 
5w114 

sEDo19* 

SEDO16* 
sEM)21* 

SED03 1 
SED032 

, SED033 
SED034 
SED034 

. _  

* Background Station 
(wpfl b:\arpw\im-i\pd\acetian.5 03/11/94 
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1989 Surface Water and Sediment Monitoring Stations 
by Operable Unit or Area 

S o h  Ponds (SP) 

881 Hillside Ara (881) 903 Pad (903) swo84 swm 
SW085 SW093 

swo45 5w050 SW086 SW094 
SW046 5w053 SW087 SW095 

5w055 SW088 SW105 
5w058 
5w065 
5w077 

sw097 
SW098 
SWW 
SWlOo 

SW028 SED026 
sw029 SED027 

SW031 5w032 
swo44 5w033 
SW054 SED029 5w034 
swo66 SW062 SED030 
sw067 
SW068 
SW069 
SW070 

Source: 1989 Surface Water and Sediment Geochemical Characterization Report (EG&G 
1992j). This list does not include isolated sampling stations, which are generally located 
in the buffer zone or background areas. 
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Grouping of Surface Water Sampling Locations for Areas of Rocky Flats Plant 

AREA o1 the RFP 

Background 

South Walnut Creek 

Landfill 

North Walnut Creek 

Solar Pond 

South Interceptor Ditch 

OU1 and OU2 

Woman Creek 

Northwest Protected Area 

SURFACE WATER STATION NUM BER 

SWOO4 SW005 SW006 SW007 SW080 SW083 SW104 SW107 
SWl08 SW127 SW130 SW131 SW042 % SW103 

S 22 SW123 SW056 SWlOl SW059 SWO60 SW061 

098 SW099 SWl00 SW014 Y V Y A  

SWO90 SW105 SW106 SWO91 
sw094 sw095 

SW038 SW129 
SW068 SW069 

SW051 SWOS2 SW053 
SW072 SW125 SWO45 

SW032 SW033 SW034 SW029 SWO28 
SW062 SWO41 SW039 

SW043 SW018 SW124 SW084 SW120 SW119 

31 SW066 SW067 

WO64 SW050 

a Source: EG&G. 1992j. Surji'ace Water and Sediment Characterization Report: 

a 
6 

$ 
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INCOMPLETE DOCUMENT 

This document was distributed in an incomplete 
state, and the microform copy is representative 
of the paper copy. Section 6.0 was not listed in 
the Table of Contents. If replacement pages 
are distributed, they will be microfilmed and 
included in the Administrative Record file. 

The Adminstrative Record Staff 



6.0 AIRMONITORING 

I Although processes within the building still materials and 
contaminants of interest within dustrial Area facilities. Also, 
ambient air in and around RFP for particulates, including 
radioactive isotopes. All existin air quality and meteorology 

grams, emphasizing Industrial Area e and evaluated in this section. 

data, (4) evaluate existing monitoring and reporting programs, and (5) make 

recommendations for revising these programs. The description of existing air monitoring 

programs provided in this document was summarized from previously published RFP 

documents. The air monitoring evaluation considered the applicability of existing 

monitoring programs to existing conditions. Ambient air quality and effluent emissions 

monitoring are discussed in Section 6.2. Meteorological monitoring is discussed in 

Section 6.2.8. Air dispersion modeling results are included in Section 6.3; the pathway 

analysis is found in Section 6.4. The data gaps and recommendations identified during 



this evaluation are included in Sections 6.5 and 6.7. An evaluation of air monitoring 

alternatives is summarized in Section 6.6. 

6.2 EXISTINGPROGRAMS 

At RFP,. emphasis is placed on air monitoring programs for continuous stack effluent 

emission, gaseous effluent emissions, and ambient air monito f radioactive and 

nonradioactive particulates. The programs were designed ta on the entire 

facility. Potential radioactive air pollutant emissions 

at the plant are beryllium, oxides of nitrogen 

chemicals that could be emitted are carbon tetrachl 
nitric acid, phosphoric acid, sulfuric aci 

of emission sources are stacks, vents, 

Because production operation 
reduced or eliminated en 

n 1 13, hydrogen fluoride, 
ane. The primary types 
d other diffise sources. 

iated emissions have been 

or ceased, potential air emissions are still 

research facilities at RFP are equipped with 
ms for effluent emissions control. Both radioactive and 

nonradioactive ed by glove box and filter plenum systems. Particles 
are removed from ent stream by high efficiency particulate air (HEPA) 

filters. Multiple banks of HEPA filters are called filter plenums. Other controls at RFP 

include cyclones, baghouses, and electrostatic precipitators. Acids and other chemical 

emissions are controlled by scrubbers and c h a r d  filters; efficient low oxygen burners 

for gas-fired steam generation are used to reduce NOx emissions. 

The RFP air quality programs are administered by the Air Quality Division (AQD) 

within the Environmental Protection Management (EPM) Department, and the 
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Emergency Preparedness Offsite Systems (EPOS) branch of the Health and Safety 

Department. Additional ambient air quality monitoring is performed by CDH. 

Several documents have been prepared that summarize existing monitoring programs at 

RFP and make recommendations for additional sampling locations and procedures. The 

Final Environmental Monitoring Plan @G&G 1992b) provides a history of air sampling 

at the plant, a detailed description of the sampling and 'toring programs, quality 
assurance (QA) procedures for the air monit 

~ recommendations for program improvements. 

evaluation were the Assessment and Infeg 

at Rocky Flats Plant, September 1993 

ent Air Monitoring 

Flats Plant Radionuclide 

Air Efluent Emissions Monito 
documents provide detailed r toring enhancements needed to 

remedial activities and to comply 

provides a description of RFP radionuclide 

ance with National Emissions Standards for 

requirements and the associated QA program. 

on useful to this evaluation, including those mentioned 

Complete references are provided in Section 12.0. 

ntion for Contaminant Dispersion (DOE 1991a); 

Assessment and Integration of Radioactive Ambient Air Monitoring at Rocky Flats 

Plant (EG&G 1993~); 

Rocky Flats Plant Site Environmental Repon, January Through December 1992 

(EG&G 1993~); 
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DraJ Roc@ Flats Plan Radionuclide Air Enuent Emissions Monitorin, 

P h ,  RCN-WP3 (EG&G 1993~); 

pr; 

Roc@ Flats Plant Air Quality Management Plan (EG&G 1992m); and 

e Final Environmental Monitoring Plan (EG&G 1992b). 

The RFP air monitoring system consists of four subpro 
emissions, nomdiological effluent emissions, radio1 
nonradiological ambient monitoring. RFP 
forecasting, and air dispersion modeling also co 
Operating procedures, calibration, m ytical procedures for air 

monitoring systems at RFP are docu ty Sampling Standard 

Operating Procedures. 

6.2.1 Radiological 

The RFP contin radionuclide air effluent emissions as 

40 CFR 61, Subpart H. Subpart H establishes 

uivalent (EDE) of 10 millirem per year (mrem/yr) for 

requirements mandate the continuous monitoring of 

release points with the uncontrolled potential of 

discharging radionuclides into the air in quantities that could result in an EDE greater 
than 0.1 mrem/yr. Effluent discharged from RFP buildings is filtered using HEPA filter 

plenums, but these requirements consider potential emissions without control systems. 

An emission point that does not have this potential requires only periodic confirmation 

of low emissions through monitoring data or emission calculation. Because 54 of the 

ducts and vents have potential doses that are less than 0.1 mrem/year, only periodic 

confirmation of low effluent emissions is required (EG&G 1993~). 
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Subpart H specifies radionuclide air effluent monitoring protocol for emission 

measurement. Effluent flow rates must be measured according to methods in Appendix 

A to 40 CFR 61. Any change in procedures or methods, including periodic sampling, 

requires EPA approval. Additionally, measurements at critical receptor locations may 

be used as an alternative to air dispersion calculations in demonstrating compliance if 

specific criteria are met (EG&G 1993~). 

, these facilities are sti l l  

Building air is filtered with several stages 

the outside atmosphere. Generally, air from uranium 
processes, and four stages are-used in HEPA filters are 

individually bench tested and an 99.97 percent efficient for a 

nominal 0.3 pm particle size. F after installation into a filter 

sampling program uses a three-tier approach 

long-lived beta (TLLB) particle screening of 

n sample filters, and radiochemical analysis of isotopes 

This approach balances both effluent emission samples. 

d timeliness of response for each tier. 

There are approximately 130 emissions samplers in 63 air exhaust ducts within 17 

buildings. The samplers are located downstream of the HEPA filter plenum. Particulate 

samples from each exhaust system are cornposited into monthly samples for specific 

laboratory analysis of the plutonium, americium, and uranium isotopes following TLLA 

and TLLB activity screening. These samples are also used for beryllium analyses. 
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Thirty-nine SAAMs in the air monitoring program measure alpha activity in air effluent 
ducts at RFP and provide real-time results. These in-stack monitors are positioned 

downstream of HEPA filter plenums and are set to detect plutonium-239/240. SAAMs 

are not designed to provide quantitative measurements of routine plutonium 
concentrations in air effluent, and no data record is maintain 

count ram. They are the least sensitive, but most time1 

ntinuous detected 

effluent air reaches the plant’s - internal opera 

to a system in the radiation monitoring offices 
n an alarm occurs. Both 

rations and any related 

e not the responsibility of 

nded to meet the monitoring 

QA functions are performed by Radiolo 

the AQD. SAAM operation 

and QA requirements of 

a SAAM alarm indicating off-normal 

culate Nter is immediately changed and replaced 

detection instrument and alarm are checked for validity; 

fo Eflwnt SAAM Alarm, an RFP standard operation procedure @G&G 1993~). 

6.2.1.2 Jbrticulate Emss ionsMonitoriqg 

Tiers two and three involve particulate monitoring of Nters collected from 130 in-stack 

samplers. Currently, particulate emission samplers extract samples in either a 

subisokinetic or superisokinetic manner. Upon EPA approval, all samples will be 

adjusted to operate at a subisokinetic rate of extraction (Le., in a manner where the linear 
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velocity of the gas entering the sample nozzle is less than that of the undisturbed gas 

stream at the sample point). This method tends to bias toward the excess collection of 

large particles (greater than 5 microns) and yields a measured concentration of particles 
greater than the actual concentration in the duct effluent (EG&G 1993~). 

The second tier of duct effluent monitoring involves TLLA and TLLB radioactivity 

screening of routine particulate samples. Sample fil m continuous routine air 
sampling of effluents are collected twice a week for TLLA and TLLB. 

Alpha radiation is the principal radiation as effluents. However, 
naturally occurring, short-lived radionucli 

off alpha radiation and can contribute measured. This 
contribution can be quantified b e samples 24 to 48 hours after 

collection to allow for the deca ctivity. The concentration of 

long-lived alpha emitters is indi and overall performance of the 

HEPA filtration sys 

SAAMs, but requires a minimum of about 

able. Preparation, collection, and disposition of 

r quality sampling standard operation procedure 4-C83- 
ir Radioparticulate Sample Collection. If a sample exceeds the 

evaluate the need 

for corrective action @G&G 1993~). 

The third tier of duct effluent monitoring consists of compositing the screened samples 

on a monthly basis and analyzing the composite sample by radiochemical analysis. The 

radiochemical analysis is the most sensitive measurement available for determining 

extremely low levels of radioactive isotopes that might be present in duct effluents under 

routine operations. Because of the cost and time required for sample analysis and the 

fact that the amount of radioactive material collected on the biweekly sample filter is 
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normally below the detection limit of the radiochemical method, a monthly composite 

sample is used for analysis rather than the individual biweekly samples. The analysis 

is time consuming and is completed approximately a month-and-a-half following 

compositing. The radiochemical analysis of routine effluent monitoring samples is 

completed for the following radioisotopes: plutonium-238, plutonium-239/240, uranium- 
233/234, uranium-238, and americium-241. The analysis does not differentiate 

plutonium-239 from plutonium-240, nor does it differentiate u 33 from uranium- 
234. The procedures followed for these analyses are lis 

Rocky Flats P l m  Radionuclide Air Efluent Emissions 

. 1993~). Effluent monitoring data are reported 

Environmental Monitoring Report (EG&G 1994 

6.2.1.3 Gas Monitoring 

aterial that is routinely monitored at 

RFP, a shipment was received from 
personnel, had become contaminated with 

s, tritium monitoring is necessary to prevent 

RFP. Although tritium i 

Tritium is monitored 

bubbler impingers located in building effluent systems. Samples are drawn continuously 

and collected three times per week. Laboratory analyses are conducted on each 

subperiod sample by counting the low energy electrons released from the decay of 
tritium. The analysis for tritium follows procedure HEA-0014, Preparation of Effluent 

Samples for Tritium Analysis (EG&G 1992n). 

Before 1989, approximately 23 locations were sampled routinely for tritium. Currently, 

six air effluent ducts with a historical potential for releasing trace quantities are sampled. 
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The number of Sample locations was reduced to six because most of the sample 

measurements were at the minimum detection limit. Preparation, collection, and 

disposition of the tritium impinger sample follows procedure 4-C97-ENV-AQ.O1, Rocky 

Flats Plant Radionuclide Air Efluent Emissions Monitoring Program Plan (EG&G 

1993~). 

A 6.2.2 Nonradiological Emissions Monitoring 

Nonradiological emissions monitoring at RFP. VOC 
emissions are estimated as discussed in 

6.2.2.1 Bervllium 

on from stationary- sources 

plers are continuously sampled for 

from the same filters used for radiological 

beryllium is less than 10 grams 

um discharged from ventilation 

monitored at RFP 

of analyzing monthly composite samples for beryllium is 

No. 8. The regulation does 

not require continuous sampling but recommends averaging detected concentrations to 

calculate emissions for a 24-hour period. RFP beryllium monitoring is performed 

continuously so averaging for a 24-hour concentration is not necessary. But, because 

RFP methods are not identical to state methods, the Air Pollution Control Division of 

CDH requested that RFP conduct one-time beryllium source tests in the five main 

beryllium effluent ducts in Buildings 444, 447, and 865. Because of the change in 

mission at RFP, beryllium operations are not expected to continue, and the source tests 

will not be performed. The potential for beryllium emissions is st i l l  present. CDH/EPA 
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sampling methods may be implemented if. applicable to new sources or cleanup 
.. 

operations during D&D activities at W. 

6.2.2.2 Volatile Emissions 

VOC emissions in building effluent are not currently monitored by EG&G at RFP. 
However, VOC emissions are estimated from chemical invent 

and are reported in the Air Pollution Emission Notices (AP ENS are discussed 

concentrations at appropriate tanks and pip 

Documentation of this monitoring was not revie 
IM/IRA document. 

The Industrial Area in 

VOC process and storage areas; 
0 outdoor solvent 

A VOC emission study completed at RFP is described in Section 6.3. 

6.2.3 Radiological Ambient Air Monitoring Programs 

The Radiological Ambient Air Monitoring Program (RAAMP) includes general RFP and 

the OU-specific monitoring programs; the samplers are similar but the rationales for 

sampler location and use differ between the programs. 
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The CDH Radiation Control Division Surveillance Program monitors ambient air 
concentrations of long-lived gross alpha and gross beta radioactivity, as well as 
plutonium-239/240, uranium, and americium-24 1 in suspended particulate material. 

These measurements are made on samples collected from 13 samplers numbered D 1-1 1, 

D13, and E-1, and shown in Figures 6-1 and 6-2. Analytical results are summarized in 

the CDH Environmental Surveillance Report distributed at the Monthly Information 

Exchange Meetings. Further information regarding th air monitoring programs 
was not available at the time of this writing. 

ome radioactive materials from 

RFP into the surrounding en nities, and establish base-line 

by DOE Order 5400.1. Data 

collected are used t n dose and are compared to the DOE 
standard for ex m routine plant operations. There are 47 

ntinuously. The 
ng the perimeter of 

mmunity samplers. Niiieteen of the Industrial Area 

the fence line of the Industrial Area. The remaining Industrial 

Perimeter samplers 
miles from the plant’s center. 

RFP and CDH perimeter and Industrial Area samplers are shown in Figures 6-1 and 6-2. 

These. figures show existing RAAMP sampler locations. R A M  samplers are 

designated with an S ,  N, or C preceding a number. The CDH sampler locations 

designated with an X, D, or E followed by a number, are each instrumented with 

radionuclide monitors. 

100% RECYCLED 



RFP samplers collect air particulates on 20- by =centimeter fiberglass filters. a 
Manufacturer’s test specifications rate this filter medium to be 99.97 percent efficient for 

relevant particle sizes under conditions typically encountered in routine ambient air 

sampling. Filters are collected from the samplers biweekly and are composited by 
location, and analyzed monthly for isotopic analysis at the RFP laboratory. All filters 
are analyzed for plutonium-239/240 (EG&G 1993~). 

EG&G plans to revise the sampler network and replace exis 

Integration of Radioactive Ambient Air Monito 

(EG&G 1993~) details planned revisions to the 
sampler design, location, and rationale for recOm 
locations will change, and the entire system will be updated. 

as not included in this 
and installed during the next 

two years. Locations 

. Table 6-1 lists the existing and 

. The FWP Community Radiation Monitoring 

the communities su r rouxg  RFP. ComRad involves citizen-operated environmental air 

surveillance stations (EG&G 1992m). One ComRad station is located in each of the 

cities of Broomfield, Arvada, Westminster, Northglenn, and Thornton. Each ComRad 

sampling station is equipped with a RAAMP-type sampler, a gamma detector, a 

thermoluminescent dosimeter, and meteorological monitors. 

Analysis of the community high-volume air filters is performed by the EPA 

Environmental Monitoring Sciences Laboratory in Las Vegas, Nevada. Analysis 

previously had been performed at FWP by EG&G Rocky Flats, Inc. All reported 



TABLE 6-1 
Industrial Area IM/IRA/DD 

RAAMP Sampler Numbering System 

S-32 S-132 

s-34 S-134 

S-36 S-136 

s-37 S-137 

ve. and 7th Street 

S-16 
-6\ 

W e  of B w 7 1  (outside of Protected Ara) 

ion of Central and 903 asphalt road 

ion of the A ponds access road and perimeter road 

SW of 904 pad, on the buffer zone road 

East of buffer zone, inside gate P-15, west side of Indiana 

One pole west of CDH Air Sampling Station on south side of Hwy 128 

East of buffer zone, inside gate P-15, west side of Indiana 

Intersection of Indiana and east ~ccess road, N W  comer 

S-25 

s-3 1 

S-125 

S-131 

Between Solar Ponds 207A and 207B (moved one pole south) 

NE comer of Highway 93, 1.3 miles north of S-131 
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TABLE 6-1 

Industrial Aria IM/IRA/DD 

RAAMP Sampler Numbering System (continued) 

B s O k  

- 1994 - 1994 

C-04 S-138 

S-41 1 -  S-141 

s-42 

s-54 

S-58 

S-68 

S-142 

S-154 

S-158 
~ 

S-168 

s-101 s-204 

s-102 S-203 

S-207 

S-208 

s-209 

A 

West side of Indiana St., 0.8 mile south of road (co-located 

with S-038) 

Intersection of Indiana and Hwy 7 

North side of Hwy 72, 1.3 

North side of H w y m m i l e s  *oFdiana 

Boulder, east of Cu ‘e **bddg. 25 in NBS complex 

buildings in the Woman Creek drainage (at temporary 

ler 102 location) 

$uth of Bldg. 131 in the Woman Creek drainage (at temporary OU 

sampler 101 location) 

0.25 mile west of T130 trailer complex, north side of road (at 

temporary OU sampler 102 location) 

East of Pond C-2 (in buffer zone) 

West side of Indiana (across from nearest residence) 

NE of Pond A-4 (in the buffer zone) 

North side of Hwy 72, 0.4 mile east of Hwy 93 
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TABLE 6 1  
Industiial Area IM/IRA/DD 

RAAMP Sampler Numbering System (continued) 

le south of east of access road (co- 

lers at existing locations 

lers at new locations 

xisting samplers (co-located with new samplers) 

measurements nsistent with other regional offsite measurements that have been 

made in the past (CDH 1993a). ComRad results are published on a monthly basis and 

are available at Monthly Information Exchange Meetings coordinated by CDH. 

6.2.3.2 Dm rable Unit-Syific Monitoring 

This program is designed to comply with ambient environmental air sampling 

requirements in conjunction with remediation at contaminated sites at the plant. The 

PPCD @OE 1991a) and EG&G’s Environmental Monitoring Division Operating 
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Procedures (EG&G 1992n) describe requirements and procedures for suspended 

particulate monitoring. Environmental investigations will be conducted at 16 OUs. 

Monitoring programs will depend on planned activities, potential exposure pathways, and 

the contaminants of concern, and will be designed to monitor for worker protection and 

to measure concentrations laving the work area. Any soil disturbance, such as 

monitoring well installation or test pit excavation, could result in release of material to 

the air medium. OU-specific human health evaluations hcl aracterization of 

The IAG defines regulatory requirements for 

samplers were operated at OU1 before and during r 

including operation of the samplers, 3. Samplers have been 

n in Figures 6-1 and 6- 

2). Air monitoring has been m has not been established. 

Two ultrahigh volume g flow volumes of 500 to 600 cubic 

feet per minute are under tem. One meteorological monitoring 

specific data for dispersion modeling and 

useful for the entire RFP. 

The current monit 

continuously. Samp 

composited monthly by location, and routinely analyzed for uranium-234, uranium-238, 

plutonium-239/240, and americium-241. 

includes high-volume ambient samplers that are operated 

Radioactive particle concentrations are estimated indirectly by continuous, real-time 

monitoring for respirable particle concentrations using instruments and dosimeters that 

are not part of the 

and concentration 

permanent, integrated ambient air sampling program. This sampling 

estimation is performed for worker protection, is not performed 
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routinely, and has limited sensitivity. Additionally, this monitoring is not performed for 

or by the RFP AQD. 

I 6.2.4 Nonradiological Ambient Monitoring 

Ambient particulates are regulated by EPA and CDH under the CAA and its 

amendments, as defined by the National Ambient Air Q Standards (NAAQS) and 

Colorado Air Quality Control Commission Ambient ds. Both TSP and PM- 

plinglocation. Two 

PM-10 and two TSP samplers are located . PM-10 replaced 
TSP as the PA-designated reference me 1982) for ambient 

particulate matter, but TSP ecause the results have several 

applications. Sampling for a b serves the following purposes: 

(1) internal management tool; (2) , and (3) cross-comparisons with 

- _  

te between 1.1 

RFP procedure AP.09, Ambient TSP and PM-10 Air Particulate Sampling High-Volume 

Method, provides details on sampling methods for ambient particulates. This procedure 

follows guidelines established in the EPA Quality Assurance Handbook for Air Pollution 

Measurement @stem (EPA 1983). 

The CDH Air Pollution Control Division Surveillance Program maintains monitors that 

are instrumented to measure oxides of nitrogen, suspended particulate material (TSP and 



PM-lo), metals, and VOCs in air at RFP (locations labeled with a D, E, or X in Figures 

6-1 and 6-2). Nitrogen oxides are monitored at sampler X-3 only. RFP does not have 

a program to monitor VOC concentrations in ambient air. CDH maintains three ambient 

air monitoring stations east and northeast of the Industrial Area that monitor VOC 

concentrations (Figure 6-1). Samples are analyzed in the CDH laboratory using EPA 

Method TO-1. Analytical results are summarized in the CDH Environmental 

only a limited number of VOC species have been detec 

writing. 

6.2.5 Emergency Response 

The RFP Emergency Plan (EPLAN) 

preparedness, and response 

provide protection for th 

damage to facilities and 

and limit adver 

facility. Response measures 

site personnel and the public, limit 

site operations and security, 

The EPLAN also outlines the interfaces 

, state, local, tribal, and private agencies, 

regarding emergency response. 

arizes the RFP emergency 

preparedness response capabilities and activities from an air programs perspective. A 

site-specific dispersion model, the Terrain-Responsive Atmospheric Code (TRAC), was 
developed by RFP to predict plume path and impacts in a region of complex terrain and 

rapidly changing meteorology with sufficient accuracy to support protective action 

decisions by managers in a crisis environment. The TRAC model is continuously 

operated by the Emergency Preparedness Offsite Programs group of Safety, Safeguards, 

and Security. The model supports a variety of missions including emergency response, 

emergency planning, risk assessment, hazards analysis, and regulatory compliance. The 

, 
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Emergency Operations Center (EOC) has used a version of the TRAC model to produce 

more than 15,000 automatic plume projections. The model estimates plume path, 

concentration, and dose @G&G 1992m). 

RFP also uses the atmospheric release advisory capability (ARAC), which is a real-time 

emergency response system designed to assess the potential impacts of a radioactive 

material release to the air. Meteorological data are as 
surrounding regional data obtained from the Air For 

can be used to produce contour patterns sho 

contamination and the potential radiation 

exposure to the radioactive release @G 
further in Section 6.3. 

from the event site, with 

Weather Center. ARAC 

and levels of surface 

ea as a result of 

odels are discussed 

RFP is implementing a CTCS to ring the plant site to support an 

ity Right-to-Know Act, Section 302, SARA 

WEMS (Section 3.0), will provide a real- 

entory for RFP. Inventory data will be housed 

d will use an ORACLE relational database. The CTCS 
DS capability that can be used to provide timely information to 

submittals, and other environmental reports @G&G 1992m). 

6.2.6 Air Pollution\Emission Notices 

APENs are required by Colorado Air Regulation No. 3 for all three potential sources of 

air pollutants (criteria, hazardous, toxic) resulting from construction or alteration of any 

facility, process or activity from which air pollutants are to be emitted. In addition, air 

emission permits are required for sources that have the potential for significant impact 
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on air quality unless specifically exempted by law. A base-line emission survey was 
performed at RFP in 1990 and 1991 (EG&G 1992m). This survey identified sources that 

require APENs and air emission permit applications. A list of potential VOC sources 
in the Industrial Area was provided in Section 6.2.2. Approximately 240 individual 
APENs reports have been submitted to CDH since 1989. These documents include 

building and process descriptions, raw material usage and characterintion, stack and 

venting information, and air pollutant types and 

RFP APENs reports were submitted to CDH in 

6.2.7 Stratospheric Ozone Protection 

A complete phase-out 
required under the 
activities designed 

6.2.8 

d deposition of emissions actually or potentially 

(EG&G 1992b). 

Both EPA and DOE require that representative meteorological data be used for dispersion 
modeling. Meteorological data have been collected at RFP since 1953, but high quality 

data needed for air dispersion modeling were not collected before 1987. EPA considers 

a five-year database standard for adequate long-term assessment of air quality impacts 

at a given site (CDH 1993b). Data are collected on a 61-meter tower in the west buffer 
zone (Figure 6-2). Instrumentation is attached to the tower at 10 meters, 25 meters, and 



60 meters. The real-time data collected from the towers include horizontal kind speed 

and direction, vertical wind speed, ambient air temperature, dew point temperature, and 

solar radiation. Precipitation and atmospheric pressure are measured at ground level. 

A redundant, instrumented, 10-meter tower is located about 100 meters northeast of the 

61-meter tower and provides a separate database. Horizontal and vertical wind speed, 

temperature, relative humidity, and precipitation are measured at the 10-meter tower. 

Meteorological data are taken twice a second by 

minute intervals, 24 hours a day, seven days 
the 61-meter and 10-meter towers digitize 

all parameters, and store values in intern 
parameter statistics such as avera 

for each variable. The data log 

er units at the base of 

-minute averages of 

units also calculate 
, maximum, and minimum values 

connected via radio to the RFP 

rded: . Tower instrumentation is 

- - .  

store meteorological data in the required format, check 

rrect or delete data, store validated data, and provide 

Each week a portion of data is randomly selected and compared 

rology stations in the metropolitan area. Computer programs 

Wind frequency statistics are used to create wind roses. Stability classes are compiled 

using vertical velocity data (EG&G 1992b). 

Two meteorologists work overlapping shifts and prepare forecasts four times a day 

during normal conditions and more frequently during severe or emergency conditions. 

Weather forecasting supports emergency response, plant health and safety, and plant 

operations. 



Future meteorological monitoring plans include reinstrumenting the existing 61-meter 

tower and constructing a new 150-meter tower southeast of RFP at the mouth of the 

Woman Creek drainage in support of remediation activities and emergency response. 

Also, one more 10-meter tower will be located within OU3 boundaries to support FU 
activities. A Doppler Acoustic sounder, capable of measuring winds, turbulence, and 

stability up to 1 km above the ground, is planned for installation in the buffer zone. 

These data will support regulatory modeling and emergency r 
Purchase of a forecasting workstation, the Real-Time Enviro 

(REAP), is under consideration. This system would 

weather information. 

lications Product 

Control - Interagency 

Agreement Programs 

The following pollution 

important part of the quality program. The PPCD was 

prepared by DOE, Roc onmental Restoration Division (ERD), 

(DOE 199lb), and approved by CDH and 

oped to ensure that the public is protected from 

sk associated with inhaling windblown hazardous or 

YRI and M I R A  activities at RFP, specifically OU- 

provide a management.plan to prevent airborne transport of hazardous or dangerous 

materials and (2) propose an evaluation of the potential for and risk of windblown 

contaminants from RFP. The PPCD includes specific procedures that (1) establish soil 

threshold levels, (2) determine the dust emission mitigation required when concentrations 

are in excess of the thresholds, and (3) establish a monitoring program that will evaluate 

the effectiveness of dust control measures. 
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Risk-based soil thresholds for contaminants are derived as a function of activity to be 

conducted and distance from the site boundary. The application of these soil thresholds 

is based on public protection criteria; however, implementation of the required control 

measures and airborne monitoring will ensure that the workers are protected as well. 

- 

The PPCD presents criteria for designating intrusive RFI/RI or IM/IRA activities at site 

locations as Stage 1 or Stage 2. Activities conducted under 1 are performed at site 

locations that have soil data that indicate contaminant ons do not exceed the 

ntrol measures will 

include the following: establishing wind 

waste pile covering; and general administra 

limitations. The effectiveness of su easured by occupational health 

and safety real-time particulate soil moisture gauges, and 
anemometers. 

Activities conduc 

itional preventive measures and airborne 

preventative measures, the Stage 2 dispersion 

e 1 .methods plus additional suppression techniques 

d screens, spray curtains, or paving. The selection of any 

technique under consideration. Airborne contaminant monitoring, 

in addition to real-time monitoring, provides an integrating record of the dust 

concentrations during the work activities. The PPCD recommends that site-specific 

implementation plans and monitoring programs be developed to verify proper execution 

and effectiveness of the control measures applied. 

The PPCD uses simple airborne exposure and risk assessment techniques to evaluate the 

effectiveness of dust control measures. An emission model is used to predict the rate at 

which contaminants are released into the air from a source, and a dispersion model 
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predicts associated concentrations in air at receptor points. A complete modeling set may .. 
be used to evaluate the potential for offsite impacts resulting from intrusive activities and 

as a guide in the selection of appropriate dust control measures. 

Although the PPCD is an essential tool for RFP, it is the combination of many controls 

and programs administrated by RFP organizations that prevent releases from RFP 

facilities and property. 

e HEPA filtration; 

e nuclear safety programs; 
e radiological engineering programs; 
e the integrated work control program 

6.2.10 Quality Assuranc 

developed to establish QA requirements 

The Environmental QA Program was 

The resulting 

s. 
updated and streamlined in 1993. 

methods, and responsibilities for achieving and assuring quality for management, staff, 

and subcontractors. The EPMP specifies those administrative and technical procedures 

needed to implement the applicable quality requirements of the RFP QA program (EG&G 

1993~). Additionally, the Air Quality Division Management Plan (EG&G 1994b) 

summarizes the QA program developed by the AQD. Further detail concerning EPMP 

QA requirements for RFP radiological effluent emissions monitoring program may be 

found in the DraB Rocky Flats Plant Radionuclide Air Efluent Emissions Monitoring 

Program Plan (EG&G 1993v) or the EPMP (EG&G 1993~). 
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The Rocky Flats Site Environmental Monitoring Plan @G&G 1992b) and the AQMP 

@G&G 1992m) describe QA procedures for monitoring equipment use, calibration and 

maintenance, sample collection, and sample analysis for monitoring performed by RFP 

and EG&G. 

RFP ER department OU-specific activities (e.g., PPCD) follow QA programs developed 
specifically with CERCLA (EPA) programs in mind, QAPP is the primary 

implementing document. 

6.3 SUMMARY OF AVAILABLE DAT 

All CDH air quality monitoring da nthly basis and published by 

CDH in the Environmental Sum tion to the public. Data from 

CDH VOC samplers is also sum . RFP monitoring data are 

reported in the Rocky ntal Monitoring Report (EG&G 

1994a). These data annual basis and included in the Rocky 

3c). A summary of 1988 to 1992 RFP 

sible through WEDS. The system contains data from 

samplers, and the Radioactive Effluent Air Monitoring 

Because no routine nuclear weapons-related processing has occurred since 1989, reported 

radionuclide point source effluent emissions are believed to be a result of resuspended 

residual radioactive material in the ventilation systems. Handling of radioactive material 

at RFP currently involves material consolidation, waste processing, and analytical 

operations. Most of the total radionuclide air emissions are from diffudfugitive area 

sources associated with past spills or releases (EG&G 1993~). 

(wpf) h \ w p \ t L t s \ i m - i . 6  03/10/94 6-29 100% RECYCLED &$ c3 



(D c 

d 

t 

E 
E 
3 
v) 

In 
C 
0 
In 
In 

W 

C 
0 
3 

.- 

.- 
E 
c 

E 
l 

0 * 
Y 

c 
(3 

'4 
c 

* UJ 
N m 

UJ 99 
r- c 

OD 

0 

v) 

8 
0 

d 

8 

d 
0 

d 
-! 

6-30 100% RECYCLED gg 



FIGURE 6-3 
Industrial Area IMIIRAIDD 

Summary of Rocky Flats Plant Air Monitoring Data 

(Continued) 
1988-1 992 
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Air dispersion models are used for air quality analysis, emergency response, and to 

estimate contaminant concentrations. Models that are applied to emergency response 

issues were discussed in Section 6.2.5. OU-specific air dispersion data have been 

generated by organizations other than EG&G's EPM, but these data were not reviewed 

for this evaluation. . 

The following air dispersion models were used by ChemRisk 

concentrations associated with the routine release of con 

exhaust and from accidental releases: I 

Dust Model (FDM) and Integrated PUFF (INP 

Project Task 6 Ehposure Pathway Identifican'on 

The predicted offsite air concentrations were u 

Historical Contaminant Releases porn 
received by the offsite public. The 

concentrations from past em 

ict contaminant 

c) to reconstruct doses 

ot be used to predict 

available for the 

The 

dose to dete 

used by RFP to calculate radiation 

A CAA NESHAP limits for air emissions of 

culations are summarized in the annual air emission 

the report are specified in 40 CFR 61.94 (EG&G 

1993~). 

A special project using computer dispersion modeling of major sources of VOCs from 

buildings was initiated to provide design information for establishing an ambient VOC 

monitoring network. An EPA air dispersion model (ISC2) was chosen to evaluate VOC 

plume movement on the plant site, buffer zone, and surrounding communities. The 

analysis used current onsite and regional meteorology, as well as source emission 

estimates of building VOC releases taken from engineering evaluations. Because the 

mission of the facility has changed since the dispersion modeling project was initiated 
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(i.e., major VOC sources are not active), and because the scope of the project was . 

limited, the VOC monitoring program recommendations were not implemented. CDH 
has conducted its own siting study for RFP fence-line monitoring and installed three 

monitoring stations QC-1, X-2, and X - 3  as shown in Figure 6-1), which are equipped to 
measure ambient VOC concentrations among other parameters. 

6.4 PATHWAYS ANALYSIS 

Potential transport pathways associated with sour at RFP include 

and ventilation 

systems, (2) volatilization from surface t and historical 
releases, and from vehicle emission om deposition of contaminants 
from previous emissions and hist ) erosion and suspension of 
particles from previous emissions, , surface water runoff, and 
sediments. 

cles) by wind is possible wherever 

airborne contamination increases greatly if 

I excavation. Dust-borne contaminants mobilized by 

in some areas of FtFP (DOE 1992b).. 

ality for a time 
neat the release, typically do not spread. However, organic vapors emanating from soils 

in the vadose zone can serve as an indicator of subsurface releases and potential soil 

contamination (DOE 1992b). 

Chemical classes that may be present in air at RFP include organic solvents, inorganics 

(specifically beryllium and acids), and radiological particleS. 
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6.5 EVALUATION OF MONITORING PROGRAM AND DATA GAPS 

The existing ambient air quality and meteorology monitoring program provides important 

records of historical trends, establishes base-line conditions, and may be used to 

characterize major deviations in concentrations that could result from D&D or remedial 

actions. Because most of the data are not collected on a real-time basis, site-specific 

samplers will probably be required to monitor changes resulting dividual remedial 

or D&D activities. However, real-time air sampling With d 

There is a need for base-line measurements of 

future, CDH is planning to install two additional 

south sides of the facility as shown in Fi The exact location and 
date of installation are unknown. The C monitoring program 

includes chemicals not curren . Documentation of CDH’s 

monitoring approach for 

for the analyte list and own. The CDH VOC samplers will 

leaving and entering RFP. VOC 
G within or near the Industrial Area. 

- -  - 

monitoring, the frequency of sample collection and 

dispersion modeling. Recommendations for revisions to these programs are included in 

Section 6.7. 

Attachment A. 1.2 of the PPCD (DOE 1991a) is a list of potential contaminants selected 

based on the inhalation exposure pathway and constituents for which accepted inhalation 

RfC and unit risk factors were available (see Appendix 3.2). This list includes several 

metals, VOCs, SVOCs, and pesticides that are not currently monitored for in the 
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Industrial Area as part of the RFP air quality monitoring program. Base-line air 

concentrations of these constituents have not been established. 

6.6 AIR MONITORING TECHNOLOGIES ASSESSMENT 

The goal of the air monitoring assessment was to identify new technologies and 

instrumentation for sampling and measuring effluent air ons, ambient air quality, 

and gaseous radioactive air emissions. Real-time g instruments with the 

evaluation. For the purposes of this as 

concentrations from natural background 

for members of the public in DOE Order 

the Environment. 

els are defined as 

tion Protection of the Public and 

commercial avail A priority was placed on improvements to 
struments currently supporting the RFP 

Table 6-2 summarizes current monitoring 

ns regarding radiological and nonradiological air 

Current monitoring instruments appear to be adequate air 

Recommendations are provided as possible improvements and 

The following existing environmental monitoring programs were evaluated: 

radiological emissions monitoring; 

nonradiological emissions monitoring; 
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TABLE 6-2 
Industrial Area IM/IRA/DD 
Air Monitoring Technologies 

Radiological and Nonradiological Emjssion Monitoring 

Current Monitoring Instruments 

CAM I 

Particulate Filter Screening 

Particulate Filter Counting by 
MDha SDectrOScoDV 

Radiological Analysis 

Tritium Gas Monitoring by 
Scintillation Spectrometry 

Air Emission Sample Filters for 
Beryllium Analysis 

/Ab=) mmendations Rationale 

Improved sensitivity and reliability 

No performance improvements identified 

Improved sensitivity and reliability 

Greater sensitivity and reliability 

iodegradable liquid scintillation 
available resulting in waste 

Notes: CAM = continuous air monitor U" 



' .  radiological ambient monitoring; 

nonradiological ambient monitoring; and 

air pollution prevention and fugitive emissions control- IAG programs. 

The scope of the air monitoring technologies assess 
scheduling constraints. 

was limited because of 

evaluated. R&D 

iscussed in Section technologies for the monitoring of radio1 
g Technologies Assessment. 

ted to identify and evaluate new technologies 

air and effluent air 

g activities and 

monitoring requirements addressed were real-time 

ere specifically 

The review and evaluation of new technologies was approached in the following step-by- 

step manner: 

1. Gain an understanding of the current monitoring programs and identify basic 

monitoring goals, including the development of technologies assessment criteria. 

2. Determine the specific monitoring instruments and technologies currently used by the 

environmental programs at the RFP. 
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a 
3. Obtain environmental technologies information from personnel at RFP and other 

DOE facilities involved with the environmental monitoring programs. 

4. Contact the manufacturers of the current instrumentation and determine available 

upgrades to existing RF'P instruments and the benefits achieved from the upgrades. 

5. Contact other manufacturers of similar instrumentation 

6. Determine R&D technologies available and i 

7. Evaluate information obtained from recommendation. 

This assessment identifi 

technology information 

and new technologies. 

le future systems, databases, 

were also reviewed. R&D technologies for 

Existing DOE facilities located in Fernald, Ohio, and Weldon Spring, Missouri, that 

have radiological and nonradiological environmental monitoring requirements similar to 

RFP programs were contacted to. ascertain technologies and instruments used for 

monitoring at other DOE facilities. Generally, these facilities were using similar 

technologies and instruments for their monitoring activities. 
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Several DOE sources of R&D technologies were discovered including (1) Environmental 

Technologies Group at FGP, contact Tom Rising, (2) LANL, Technologies Group, 

contact Joyce Shroeder, and (3) EG&G Nevada Field Office, Office of Technology 

Development, LATO contact Lee Ziegler. Other private sector R&D innovative 

technologies sources appear to be available including engineering departments of major 

instrument manufacturers and educational institutions. 

ronmental air monitoring 

instruments currently used at RFP were contacted 

eliminated. In addition, worker 

discussed in this tec 

programs are not 

- -  

emissions are currently monitored by a three-tiered 

date emissions monitoring of air duct particulate filters, and 

ometric analysis of isotopes collected on air duct particulate 

filters. Radio1 emissions monitoring also includes tritium gas monitoring. The 

three-tiered monitoring sequence has varying degrees of sensitivity and response times 

with each monitoring instrument. 

6.6.2.1 Selective Alpha Air Monitors 

The SAAMs or CAMS are currently used for real-time alpha activity monitoring at 

occupational exposure levels. No instrumentation is available for real-time monitoring 
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of alpha activity at environmental levels because of the low sensitivity required and 

interferences by short-lived alpha activity. 

The Rocky Flats Plan! Find Site Environmental Monitoring Plan (EG&G 1992b) states 

that W E C O  (also known as Science Applications International Corporation [SAIC] 
RADECO) Models 441,442, or 442 ARF, solid-state radiation detecting instruments are 

the current CAMs being used for the continuous direct meaSu 
within building air duct systems. 

The CAM instruments currently used for 

radioactive aerosols at RFP are acceptable for cu 

other CAM instruments are available and do offer 

instruments. Instrument improvements 
and therefore greater sensitivity. Th ment designs may be 

rformance over current 

239 in a background o 
environmental levels. 

vity of the new CAMs is above 

ere designed to meet the sensitivity 

, Radiation Protection For Occupational 

owever, it should be noted that the final rule (10 

occupational radiation protection directives does not 

is limited because interferences of the short-lived alpha activity emitted from naturally 

occurring radionuclides. 

The SAIC/RADECO Model 452 Alpha CAM may be a possible upgrade. It incorporates 

the improved design providing greater sensitivity, and it is plug-compatible with the 

SAIC/RADECO earlier Models 441 and 442 series alpha monitors. 



6.6.2.2 Particulate E ~ I S S  ionsMonitoriq 

Particulate emission monitoring consists of two steps: screening of air duct emission 

particulate sample filters for TLLA and TLLB during filter removal and radiochemical 

counting for TLLA. Currently, the instrument used for screening is a Ludlum Model 

12-1A portable alpha particle survey meter with an air proportional alpha detector 

(EG&G 1992b). Each used filter is screened for radioac efore removal from the 

is placed in a sample tube d e r .  If the level 

placed in a glassine envelope. Filters are 

The technology used for prelimin e filters for TLLA appears to be 

adequate for current monitoring o hnologies were identified that 

provide improved performance. I t instrumentation were related 

monitoring is a total long-lived alpha air 

e analytical laboratory. Alpha radiation is the 

ted with radionuclide emissions from RFP and can be 

tion detection. However, naturally occumng short-lived 

on decay products, also give off alpha radiation and can 

be quantified by taking two counts of the air filter samples within 24 hours after 

collection to allow for the additional decay of this short-lived activity and again after 72 

hours’ decay. TLLA, which results primarily from plutonium, uranium, and americium, 

is estimated from the results of the counts. This screening method provides a more 

sensitive analysis of radioactive duct emissions than CAMS but requires a longer period 

for the results (approximately three days) (EG&G 1992m). 
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A Nuclear Data ND ND6620 pulse height analyzer with a multiinput counter module and 

90 solid-state detectors is used to determine TLLA activity on the emissions filters 

(EG&G 1992b). 

The technology used for total filter activity counting by the laboratory by pulse height 

analyzer is adequate but could be greatly enhanced by new instrumentation. It was 

determined that greater performance and sensitivity may be po 

instrumentation currently used. 

6.6.2.3 S ~ e c  ific Radioisotom Analysis 

ssion particulate sample 

filters mentioned previou -23 8, plu tonium-239/240, 

uranium-233/234, uraniu by using alpha spectrometry (EG&G 

1992b). Samples are col composite (of each source location) 

use the amount of radioactive material 

r is normally below detection limits of the 

composite sample is used for analysis. The analysis 

d is typically completed in four to six weeks following 

consuming analytical process. The radiological analysis performed is the most specific 

and sensitive measurement available for determining the extremely low levels of 

radioactive isotopes that may be present in the duct emissions under routine operations. 

The methods of radiological analysis used by RFP follow regulatory guidelines and are 

consistent with industry standards. No new methods or technology for radiological 

analysis were identified. 
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6.6.2.4 Gas Monitoring 

Tritium is the only gaseous radioactive emission material routinely monitored at the RFP. 

Tritium is monitored through liquid scintillation counting of discrete bubble impinger 

samples (EG&G 1992b). Currently, scintillation counting persists as the most widely 
used industry technique for the analysis of tritium in water. However, improvements in 

the signal processing technology (both hardware and have improved the 

scintillation solutions (cocktails) are rapidly e toxic scintillation 

blems associated 
with scintillation counting. Real-time air 

do not have the necessary sensitivi ons at environmental levels. 

ulate material monitored in effluent air 
&G 1992b). Samples are collected from 

The radioactive ambient monitoring program includes two programs: the RAAMP 

program and the OU-specific monitoring program. Filters from the RAAMP samplers 
are analyzed for plutonium-239/240. Sample filters from the OU monitors are analyzed 

for uranium-234, uranium-238, plutonium-239/240, and americium-24 1. The 

instrumentation used to collect the air samples for both programs are similar. Currently, 

real-time air monitoring instrumentation is not available for monitoring ambient 

concentrations of the above radionuclides at environmental levels. 
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6.6.4.1 Radiolopica1 Ambient Air M o n i t o d  P r o m  . a  
The instrumentation used for the RAAMP program by RFP currently includes two types 

of high volume samplers: existing RAAMP samplers and the newly designed Rocky 
Flats impactor samplers (EG&G 1992b). CDH also monitors for airborne ambient 

I 

radioactive particles at FGP. The CDH high volume ah samplers are made by General 

Metal Works. One of the CDH samplers is equipped with a .  

Construction of the Rocky Flats impactor samplers is 

quarter 1994. EG&G has scheduled to have all the e 

with the improved design by 1995. The new 

sat isfy regulatory and DOE requirements. 

into account various external oversight reco 

air samplers also takes 
by evaluations of the 

radioactive particles into two size 

ranges and retain .them fo 

able; however, basic technologies are similar 

Sample filters from b of RAAMP samplers are collected biweekly and 

cornposited monthly by location before being submitted to a laboratory for isotopic 

analysis. The analytical methods and the frequency of sample collection and cornpositing 

used for isotopic analysis of high volume air filter samples appears technically sound and 

adequate. 
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6.6.4.2 ODerab le Unit-Saecific Monitoring 

The purpose of the current OU monitoring program is to address requirements for 

environmental ambient air sampling in conjunction with remediation of contaminated 

sites at RFP. The technologies and instrumentation used for OU monitoring are 
discussed in this section. 

monitoring include 

temporary high volume air samplers, existing 

air samplers. Real-time instrumentation 

piezobalances, Miniature Real-Time Aero 

counters, HNu, and organic vapor an 

to monitor fugitive dust detecting TSP at occupational 

action levels and veri ust suppression techniques. The OVA 

commercially available units made by Hi-Q 

flowantrolled circuit to maintain a constant flow rate 

samplers in the vicinity of the respective OU. 

Ultrahigh volume air samplers will be used at OU3 for time efficiency to collect a 

sufficient volume of particulate sample. Sufficient sample volume is paramount in the 

detection of low levels of ambient radiological activity in air-suspended particulates. 

Ultrahigh volume samplers are capable of collecting a sufficient air sample volume in a 

shorter amount of sampling time by using ultrahigh flow rates (Le., 500-600 cfm). This 
sampling capability allows for decreased sample collection and hence faster data 
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.. 
reporting. RFP has supported considerable r w c h  on suspension and resuspension of 

radioactive particles; ultrahigh volume samplers were developed through this research. 

The results of this assessment determined that the air sampling methods and instruments 

used for OU monitoring are more than adequate. These instruments are reliable and are 
proven technologies for ambient radiological air monitoring at environmental levels. No 

real-time instrumentation is available that has the capability of 

at environmental levels. However, the PPCD (DOE 1991 

correlation with radionuclide levels in air. The PPCD 

9.0. 
radiological activity. 

Most real-time monito*g equipment is 

The laboratory analyti ambient air monitoring 

filters for OU monitoring are similar to th MP filters and were 

found to be adequate for cu nt air monitoring filters are 

collected weekly or biw nthly by location. The parameters 

analyzed for depend on 

TSP and PM-10 

monitoring follow current EPA recommended guidelines and are considered industry 

standards. CDH’s Air Pollution Control Division also monitors for TSP, PM-10, and 

beryllium at three sites along the outside boundary of RFP with two additional sites 

planned. 

Ambient monitoring for VOCs, SVOCs, and metals are recommended in Section 6.7 for 

establishment of an ambient air quality base-line concentration at RFP. Ambient air 
quality base-line information should be collected before remediation or nonroutine 
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activities are started. The current nonradiological ambient air monitoring program and 

recommendations for improvement are summarized in Table 6-3. 

6.6.5.1 Total SusDended Particulates 

The TSP samplers currently used at RFP and CDH are General Metal Works Model GS 
er, and electronic mass 

rates are maintained 

Flow readings are 

used by RFP 

er, theseunits 

e end of 1994. These Hi-Q 

by increasing blower motor 

ities will also improve overall 

are available based on the similar 

flow controller for maintaining stable flow rates. 

within reference guidelines (Title 40 CFR, Part 

taken with an 8-inch rigid manometer. 

incorporates the best available technology 

will be upgraded with a brushless 

Environmental style samplers w 
operation. Digital flow control 

technology and pri preciable advantages. 

and Associates 

uipped with a size selective inlet and volumetric flow control 

en-day timer, and 24-hour elapsed timer. Airflow readings are 

taken using a 20-inch rigid manometer (or equivalent electronic transfer standard). The 

unique design of the Weding critical flow device allows for the use of an inexpensive 

motor/blower. The sampler flow remains more constant than a sampler using an 

electronic mass flow type controller. The Weding PM-10 sampler is a proven and 

acceptable design to measure PM-10 particulates. Other samplers are available using the 

similar basic designs; however, no performance advantages were identified. 



TABLE 6-3 
Industkal Area IM/IRNDD 
Air Monitoring Technologies 

Radiological and Nonradiological Ambient Monitoring 

Current Monitoring Instruments I A Recommendations I Rationale 

High Volume Ah Samplers 
(RAAMP program) 

f base-he air quality 
Method TO-14 

Pes ticides Collect using PUF and analysis by EPA of base-line air quality 
Method TO-04 

Metals High volume air samplers or TSP Samplers Establishment of base-he air quality I data 

Notes: EPA = U.S. Environmental Protection Agency 
RAAMP = Radioactive Ambient Air Monitoring Program 



6.6.5.3 Volatile Oreanic ComDounds 

Currently, no VOC emissions are monitored by RFP at environmental levels. However, 

CDH’s Air Quality Control Division does monitor for VOCs at three locations outside 

and along the RFP boundary. Two additional monitoring stations for VOCs are planned 

pending power access and land permission. CDH’s air monitoring program uses Tenex 

air sampling instruments and EPA analy,sis Method T nitor for VOCs. 

Basically, two collection methods (Summa cani es) are commercially 

available for the detection of VOCs in air a . However, these 

methods are supported by laboratory analy -time continuous 

monitoring. Real-time continuous monito Cs in--air at remote locations is 

available using portable gas chr tion. However, portable gas 

chromatograph instruments were to require high maintenance 

exist but do not 

measure continuou 

ended (1) before D&D to establish a base-line air 

D activities to monitor air quality. The monitoring 

ts recommended for ambient VOC monitoring at RFP are 

a canister and analysis following EPA Method TO-14. 

The Summa canister and EPA Method TO-14 monitoring recommendation is supported 

by the following: 

RFP air monitoring personnel currently have Summa canisters and are familiar with 

TO-I4 analytical methods. 
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.. To improve sample collection quality, a Summa Canister collects more than an ample 

amount of'sample for laboratory analysis and reanalysis, therefore, decreasing the 

need for sample re-collection if a sample is lost as a result of laboratory problems. 

The cost of sample collection by Summa canisters is similar to Tenex, considering 

a backup Tenex sample is normally collected because of sampling quality associated 

with Tenex samplers. , /? 
6.6.5.4 Metals 

Metals analysis may be performed on filters coll 
instruments are 

- Interagency 

Agreement Pro 

The monitoring Emissions 

equipment is portable and provides direct and indirect 

The monitoring equipment recommended for use during the Air Pollution Prevention and 

Fugitive Emissions Control activities for air contaminant measurement include 

piembalance, high volume samplers, laser particle counters, MINIRAM, HNu trace gas 

analyzer, and photovac microtip handheld air monitor (DOE 1991a). A more detailed 

discussion of the instruments used for air pollution prevention and fugitive emissions 

control activities is provided in the Final PPCD (DOE 1991a). 
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These real-time instruments will provide assurances that airborne constituents do not 

exceed predetermined concentration levels over short periods. Some monitors are 

capable of measuring constituent concentrations directly, but most are capable of only 

indirect measurement of concentrations. None of the instruments directly measure 

radionuclides. 

Real-time measurements made during implementation of Pollution Prevention and 

means of evaluating the 

mitigative measures’ effectiveness (DOE direct and indirect 

measurements should be made within the w 

concentrations of contaminants using the 

Industrial Area or RFP boundary 

of atmospheric dispersion that s 

instruments at the 

s impracticality is mostly a result 

uate the mitigative measures’ 

effectiveness shoul 

an action level co sured near the emission source (Le., D&D 

e Industrial Area 

ambient high volume air sampling analysis data. 

llutions and fugitive emissions monitoring are provided 

6.7 RECOMMk6IDATIONS FOR MONITORING PROGRAMS 

Recommendations for addressing data gaps identified during evaluation of the RFP air 

quality monitoring program are described in this section. The recommendations are 

broken down into the following programs: radioactive and nonradioactive emissions 

monitoring, radioactive and nonradioactive ambient air monitoring, meteorology, and 

contaminant dispersion prevention. 
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6.7.1 Radioactive Emissions Monitoring 

. Because the mission of RFP will require that some activities be performed within the 

process facilities, no changes to the current effluent emission monitoring program are 

recommended. The current program is more than adequate to characterize concentrations 

in Industrial Area building effluent emissions. 

6.7.2 Nonradioactive Emissions Monitoring 

Beryllium sample collection frequency should be 

in process and storage areas, as recommended in 

6.7.3 Radioactive Ambient Air Monit 

The DOE proposed plan for 

Assessment and Inregratio 

(EG&G 1993u) should b 

er locations documented in 

nificant progress is made on RFP 

D&D. The proposed network appears 

e existing network. The new locations and 

generally downwind of the Industrial Area that were 

ing as won as possible, base-line data on the new 

equipment and location 

before the potential for release increases. It is also recommended that OU-specific 

RAAMP samplers be installed, tested, and a base-line data set compiled before intrusive 

activities begin. 

6.7.4 Nonradioactive Ambient Air Monitoring 

Base-line concentrations of metals, volatile and semivolatile organic compounds, and 

pesticides identified in the PPCD List 11 (DOE 1991a) should be determined for the a 
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Industrial Area. Additional samplers are not required to determine metals concentrations 

in air. Metals analysis may be performed on filters collected for particulate analysis 

(PM-10) and reporting. Installation of permanent samplers is not required. When 

possible, samplers should be located at existing RFP or CDH sampler locations for ease 
of access for sample collection and utility connections. Additionally, existing sampler 

locations are,generally based on air dispersion modeling or best technical judgment and 

are in the RFP computer mapping 

the TRAC model, combined with the technical howl 

established, use of 

quality personnel, 

should be sufficient for determining sampler loca 

Monitoring to establish base-line condition short time, if well 

planned. Duration of monitoring months. Some 

factors that will determine the 

include the following: 

to develop a base-line data set 

ditions during monitoring (weather, site 

sampling 

the duration of data collection to establish the desired data set. 

Sources - Sources of COPCs will continually be removed as tmnsition of facilities 

progresses. If all known sources of a COPC have been removed, continued 

monitoring may not be warranted. 

The COPC list for air may be refined by reviewing analytical results from the surface 

water, groundwater, and soil monitoring programs. 
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The justifications for collecting base-line metals, VOCs, SVOCs, and pesticide 

concentrations within the perimeter of the Industrial Area include the following: 

The new Colorado CAA requirements for air toxics will regulate and control many 

of the constituents not previously controlled. These will include many of the 

previously discussed constituents. 

Risk assessments will be performed to define level 

constituents present in the air at RFP and to 

results. 

The change in mission at RFP has led use and emissions from 

plant facilities. CDH sampler results ap and suggest that the 

analyte list for the sit uced. Any changes to the 

analyte list should be b ults as well as current and planned 

voc use. 

plers do not indicate the continued release of 

s in the Industrial Area is recommended to characterize 

By locating VOC samplers within and around the perimeter of the Industrial Area base- 

line concentrations could be measured. Recommended locations for these samplers are 

North, South; East, and West of the Industrial Area fence line. If it is appropriate to 

install VOC samplers at existing RAAMP locations, the following locations will sat isfy 

the above recommendation: S-16, S-04, S-07, and S-100. These locations are shown 

in Figure 6-2. It is recommended that air dispersion modeling be performed to assist in 

locating both base-line and other general use VOC samplers. VOC samplers could later 

be used to monitor for potential releases resulting from D&D activities. 
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Additional air dispersion modeling is recommended to determine if there are other areas 

outside the Industrial Area where monitoring should be performed. Air dispersion 

models should be based on current or future Industrial Area activities. 

6.7.5 Meteorological Monitoring 

Existing and proposed meteorological to meet the needs 

of RFP. No recommendations are necessary for this 

6.7.6 Contaminant Dispersion Prevention 

- When appropriate, the procedures OE 1991a) should be followed 

addition, the PPCD should be 

ed earlier, this plan includes 

spersion. By following or adapting 

tion of effort can be avoided and planning 

for remedial and D&D activities 

revised as nece 

general procedures 

can be streamlin 
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7.0 INCIDENTAL AND FOUNDATION DRAIN WATERS 

Incidental waters are defined by the EG&G Rocky Flats Surface Water Division as any 

waters that accumulate in one or more of the following areas: excavation sites, pits, 

trenches or ditches, secondary containments or berms, process waste valve vaults, 

electrical vaults, steam pits and other utility pits, andor telephone manholes. Incidental 

waters also include fire suppression system discharges, e natural collection of 
nches, ditches, and 

depressions (EG&G 1993~). In general, the incidental water is 

considered to be storm water, but it can also r in some cases. 

For the purposes of this report, th 

found in foundation drains and bu 

aters" will also include water 

, the terms "foundation drain" 

foundation footings. 
based on location u g, they serve the same purpose and often 

r the purpose of this report, both foundation 

rain system or directly into the environment and can 

ation. Foundation drain waters generally originate as 
e of the foundation drains could have storm water flow into 

them. Stormwa raction could originate from the direct piping of roof drains into 

the foundation drains or, more probably, from storm water seepage through the backfill 

into the foundation drains. 

Incidental waters may potentially become contaminated from contact with hazardous 

materials in buildings, MSSs, other historical release areas, or contamination from under 

the buildings. It may be necessary to collect and treat these waters before they enter the 

environment. This section of the IMIIRAIDD discusses incidental waters (including 
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waters from foundation drains and building sumps) and their current management and 

treatment, and makes recommendations to be considered for future activities. 

7.1 APPROACH 

To understand the interactions of incidental waters and foundation drains with other 

aqueous flow paths, DGOs were developed to streamline search. The 

DGOs state the objectives, limits and boundaries, and the 

to be done. 

The general approach used to understand the incid 

ocations of foundation 

other incidental 

This information was 

. The action plan was 

drains, vaults, elevations, known or su 

water, potential and existing water 

further refined as more in ring the course of the project. 

ncentration. The 

e WIRA: (1) locate the foundation drains, 

d utility pits in the industrial area through literature 

sess the current 

surface water program water management plan, and (3) assess current water 

tratment capabilities at RFP and propose possible changes or alternatives to these 

treatment facilities. The purpose of the end product was to provide administrative 

guidance for the characterization and disposition of incidental waters. 

Project objectives did not include any of the following: the buffer zone or offsite 

receptors, any risk component of water quality standards research, or analysis of 

sampling/monitoring results to determine compliance with any Applicable or Relevant 

and Appropriate Requirements (ARARs), benchmarks, or regulations. Assessments that 
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would require flow information were a limitation since this information was not 

available. Site walks did not include building entry or manhole cover removal. 

7.2 FOUNDATIONS, MlUNDATION DRAINS, BUILDING SUMPS, VALVE 

VAULTS, AND SIMILAR SOURCES OF INTERCEPTED 
GROUNDWATER 

basements are of particular interest. Each build 

to determine which buildings had foundatio 

locations of each of these drains, sumps, 

drawings. All as-built drawings we 

data. 

was researched 

7-1 shows the 

ailable as built 

No checks were made on these 

7.2.1 Interaction of th Groundwater 

ns. Because the building foundations often 

nsidered a potential contaminant migration pathway. 

in more detail in Section 7.2.3. 

The majority of the foundation drains in the Rocky Flats Industrial Area currently 

discharge directly into the environment. These outfalls usually occur on hill sides, 

discharge to a drainage area, and then become part of the surface water. This interaction 

may be of concern if the foundation drain water is potentially contaminated. All known 

foundation drain flows are monitored before they reach RFP drainage ponds. The 

flowpaths and monitoring points for specific foundation drains have been identified in 

Section 5.0 of this report. 
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7.2.3 Principles of Foundation Drain Interactions 

Foundations, foundation drains, sumps, valve vaults, and other structures may intersect 

the groundwater table. The Rocky Flats area receives a yearly average of 15.2 inches 

of precipitation; March, April, and May are the wettest months. Depending on the 

location within the plant site, the concentrated precipitation during these months 

occasionally causes the groundwater table to rise 5 to 25 feet to less than 5 feet 

the foundations of the buildings in the Industrial Area ma 
the potential for interaction with the groundwater 

illustrates this interaction. This interaction is us 

although some effects may be observed in 

water table rises above the level of a d 

of the building becomes greater than the 

gradient toward the inside of 

graphic unit. When the 

(head) on the outside 

us creating a pressure 

When the water table is h ility for flow -into the building, the 

the water table lowers, keeping any potential 

undation. When the pressure gradient reverses as the 

be returned to the environment. This is of concern, 

r may have come in contact with contaminants inside the 

building. 

The purpose of having foundation drains is to keep the groundwater level below the 

foundation. If the drains are installed and operating properly, the groundwater levels 

should not rise to the level of the building foundation. 
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Typical Foundation Drain 
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Some of the RFP buildings, including Buildings 774, 776, and 881, have experienced 

groundwater problems (EG&G 19932). Building 444/447 also experienced flooding; it 

is believed that this flooding was a result of partial blockage of storm water pipes in the 
area that caused a backup of storm water that eventually flooded the basement. 

RFP is located geologically on alluvium overlying the Arapahoe Formation (Section 2.2). 

The Arapahoe Formation is relatively fine grained and g y has a low hydraulic 

foundations. The fill possess a higher hyd an the surrounding 

hydrostratigraphic unit, thus creating a 

groundwater levels fluctuate and if the fou 
ult, etc. exists. There is also 

ting down through the higher 

A discussion of 

lines. It is recognized that these waters vary considerably in the type of constituents and 

that treating them the Same may not be appropriate; however, for the purposes of this 
report and because of the similarity with water from foundation drains, building sumps, 

and utility pits, all of these waters collectively will be referred to as "foundation waters." 

(wpf) h:\wp\flrts\im-ila\pdra\pdbcctioa.7 03/10/w 7-9 100% RECYCLED e$ 



7.3 EXISTING MANAGEMENT, MONITORING, AND DISPOSITION 

PROGRAMS 

The existing programs that relate to the incidental waters and foundation drain waters are 

outlined in the Ora3 S u f a e  Water Management Plan (EG&G 19929, the Storm Water 

Program (Section 5.2), and the Control and Disposition of Incidental Warers (EG&G 

1993y). These programs are currently considered the best m 

in this section. 

7.3.1 Management Programs 

The draft Surface Water Man rm program for surface 

water is currently managed 

s waste water is treated at the 

te water is treated at the sanitary waste 

in different ways, depend 

water treatment 

Walnut Creek. water, storm water runoff, and some shallow 

in one or the other of the series of ponds on the 

eastern side of the pl ischarging to Big Dry Creek (EG&G 1992i). 

Ninety nonstorm water discharge locations have been identified on the Rocky Flats Plant 

site. Nonstorm water is a term used for waters that do not originate from a precipitation 

event. Nineteen of the 90 discharge locations at RFP are foundation drains and building 

sumps in approximately 20 buildings, and the other 71 are utility pits (Hayes 1993). In 

addition, approximately 20 valve vaults are in the Industrial Area, according to 

engineering drawing number 37810-057 (process Liquid Waste Collection and Transfer 

System, RCRA Permitted Unit #40 1987). The foundation drain waters, for the most 
part, presently flow into the storm drains or directly into the environment and are not 
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collected for treatment. The exceptions to this are the water from the 559/561 foundation 

drain, which is pumped to the sanitary sewer system (EG&G 1993aa); foundation drain 

water from Building 886, which is sent to Building 374 to be treated in the process waste 

system; and the water from Building 881, which is collected and sent to the OU1 
treatment facility (EG&G 1993bb). Additional areas may be contributing to the water 

being collected by Building 881, but this information is not known and is currently 
considered a data gap. Most of the building sumps on t site are routed to the 

sumps are not. Information concerning the destin g sumps at RFP has 

is collected in the process waste valve va 

treatment (EG&G 19932). 

manholes, barrels, an 

of some of these e collected and sampled from May 1990 

In 1992 and 1993, the waters from foundation drains in Buildings 444, 460 (444-460), 

774 (774-l), 371 (371-3 and 37lcomposite), and 779 (779-l), and the water from the 

building sumps in Buildings 11 1 (1 11-2), 707 (707-2), 865 (865-l), and 883 (883-1) were 

sampled every quarter, with the sample identification numbers noted in parentheses, to 

ensure that water discharges did not adversely affect surface water quality (EG&G 

1993dd). The quarterly sampling included gross alpha, gross beta, tritium, nitrate, pH, 

conductivity, TDS, and TAL metals. Volatiles and semivolatiles were added to the 
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)ATE 
D5/01/90 
0511 6/90 
06/04/90 
06/04/90 
0611 1 P O  
0711 7/90 
0713 1 /90 
0911 3/90 
0911 3/90 
09/21/90 
1 0/04/90 
1011 5/90 
10/24/90 
10/26/90 
1 0/26/90 
1 0/26/90 
1 0/30/90 
1 1 /07/90 
1 1 /07/90 
1 1 /07/90 
1 1/07/90 
1 1 /07/90 
1 1/07/90 
1 111 2/90 
11/13/90 
1 1 I1 4Po 
1 1/27/90 
1 1 /npo 
1 1/28/90 
02/11 P 1  
02/14P 1 
03/25/91 
03128191 
0411 6/91 
05/20/91 
05/20/91 
05/22/91 
05/30P1 
06/04/9 1 
06/04/9 1 
06/06/9 1 

TABLE 7- 1 
Industrial Area IM/IRA/DD 

Incidental Water Locations, Rocky Flats Plant Industrial Area 

LOCATION 
776 Comp House 904 
PAD 808 Tanks berm 
790 Manhole 850 
Flre Hydrant 
Manhole NE of 131 
371 ParkJng lot 
771 Roof North 886 
Park lot manhde 
886 Park lot 
manhole 707 Cc14 
berm 215DTank910 
Bldg #D9 884 
Barrel #82 884 
Barrel #67 884 
Barrel #38 Phone 
manhole-SW 6th 444 
Deluge, barrel -1 
444 
Deluge, barrel-2 
444 
Deluge, barrel-3 
444 Plenum #1 444 
Plenum #2 444 
Plenum #3 Const. 
Slte W of 904 771 
Deluge Tank 
Const. Site N of 
#7 tent Trench 
(East 886) Const 
Site N of #7 tent 
Manhole (N of 661) 
991 W Dock Manhole 
#8 Bldg 664 
cleanup Bldg 666 
TO0042 Manhole #3 
N452G Bldg 991 
Dwm #3 Bldg 991 
Drum #6 Bldg 776 
dock west Bldg 
729, elect berm 
HN03 tank berm 

4 
LOCATION DESCRIPTION 
W slde of 776 Bullding 
NW corner of the pad (In berm) 
Berm NE of 374 Bldg. 
Outslde Bldg. (Not sure which slde) 
Domestlc water 

; and S of 776 Bldg. 

lnslde 771 Bldg. 
North of Tent #7 
East of 886 Bldg. 
North of Tent #7 
N of 661 Bldg. 
W Truck Dock at 991 Bldg. 
Not Sure 
TruckLoadlng Dock 
Probably a drum lnslde 666 Bldg. 
Not Sure 
lnslde 991 Bldg. 
lnslde 991 Bldg. 
W Loadlng Dock at 776 Bldg. 
Secondary Contalnment around 729 Bldg. 
NE wrner of 444 Bldg.; and S d 452 Traller 
Near991 Bldg. 
S of 554 Bldg. 

c 
h 
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SOURCE 
Condensate lnfloor drain 
Preclpltatbn 
Preclpltatbn 
Groundwater seepage 
Leaklng Hydrent 
Qroundwater seepage 
Preclpltatbn 
Preclpltatbn 
Steam Condensate 
Steam Condensate 
Preclpltatbn 
Emergency Flre Water Tank 
Not sure 
Not sure 
Not sure 
Not sure 
Groundwater seepege 
Preclpltatbn 
Preclpltatbn 
Preclpltatbn 
Preclpltetbn 
Preclpltatbn 
Preclpltatbn 
Preclpltatbn 
Preclpltatbn 

Preclpltatbn 
Not Sure 
Not Sure 
Not Sure 
Not Sure 
Preclpltatbn 
Preclpltatbn 
Preclpltatbn 
Preclpltatbn 
Groundwater seepme 
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)ATE 
0711 0/91 
07/30/91 
08/01/91 
08/02/91 
08/05/91 
08/29/91 
09/03/9 1 
l O / O l P l  
10/01 P 1  
10/01/91 
11/26/91 
11/26/91 
11/26/91 
11/26/91 
11/27/91 
1 1/27/91 
12/03/91 
01/03/92 
01/06/92 
01/28/92 
02/05/92 
02/13/92 
02/21 P 2  
02/21 /92 
02/21 /92 
02/21 /92 
02/21/92 
0311 1 /92 
0311 2/92 
03/17/92 
03/30/92 
03/30/92 
04/02/92 
04/02/92 
04/02/92 
0411 OP2 
04/13/92 
04122192 
04/22/92 
04/22/92 
04/22/92 

TABLE 7- 1 
Industrial Area IM/IRA/DD 

Incidental Water Locations, Rocky Flats Plant Industrial Area 

LOCATION 
8218 Rairmater, 
Bldg 991 
Manhole#2, Sof 
554 Manhole, N of 
8131 Bldg891 
Transformer 440 
Const site, W 124 
Manhole, N d 122 
ConstsiteWll9 
Bldg 828 bsmt Bidg 
991 drum #1 Bldg 
991 drum #3 Bldg 
991 drum #4 Alarms 
Manhole 4th 218 
acid tank berm, N 
218 acid tank 
berm, S 218 
basement Elect 
trans. 729/705 
Exc&. Pit, S 989 
Manhole, 12111 22 
881 Western 
plpelln OU-1, 881 
Hillside Water, S 
T891 A French 
Drain, 881 Steam 
Pif E 452 French 
Drain, STAl400 
French Drain, 
STA2400 French 
Drain, STA3400 
French Drain, 
STA5400 French 
Drain, STA6400 732 
Plt991 E Dock 
Drum #3 561 Tunnel 
Effluent Tank 206 
Effluent Tank 207 
Trans Berm 708-4 
Trans Berm 708-2 

LOCATION DESCRIPTION 

acinty In Contractoh Yard 

and S of 452 Treiler 

French Drain on881 HI 
French Draln on881 HI 
French Draln on 881 HI 

French Drain on 881 Hillside 
Steam Pit near 732 Bidg. 
Drum on Loading Dock at 991 Bldg. 
Underground Tunnel between 561 and 559 
Not Sure 
Not Sure 
Berm around Transformers at 708 Bldg. 
Berm around Transformers at 708 Bldg. 
Berm around Transformers at 708 Bldg. 
Berm around transformers E d 115 Bldg. 
S of 764 Bidg. 
Berm In Courtyard of 123 Bldg. 
Berm in Courtyard of 123 Bidg. 
Basement of 218 Bldo. 

Trans Berm 708-1 I NE miner of 444 Blda.; and S d 452 Trailer 

SOURCE 
Groundwater seepage 
Preclpitatbn 
Preclpitatbn 
Preclpltatbn 
Groundwater seepage 
Precipltatbn 
Groundwater seepage 
Not Sure 
Not Sure 
Not Sure 
Groundwater seepage 
Preclpltation 
Precipitation 
Groundwater seepage 
Precipitation 
Domestic water line break 
Groundwater seepage 
Not Sure 
SOP 

S O P  
Steam Condensate 
SOP 

seep s Groundwater NotS e seepage 

Not Sure 
Not Sure 
Precipitation 
Precipitation 
Precipitation 
Preclpitatbn 
Groundwater seepage 
Precipitation 
Preclpltatlon 
Groundwater seepage 
Precipitation 

ndensate 
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,ATE 
34/27/92 
34/28/92 
34/28/92 
D5/04/92 
D5/07/92 
D5/18/92 
D5/26/92 
05/26/92 
05/26/92 
05/28/92 
06/02/92 
06/02/92 
06/19/92 
06/22/92 
06/22/92 
06/22/92 
06/25/92 
07/06/92 
0711 0192 
0711 6/92 
07/21/92 
07/21 /92 
08/04/92 
0811 1/92 
0811 4/92 
0811 7/92 
08/26/92 
11/16/92 
01/24/93 
01 121 193 
02/01/93 
02/01/93 
02/01/93 
05/26/93 
03/03/93 
03/09/93 
03/09/93 
03/09/93 
03/09/93 
0311 5/93 
0311 5/93 

TABLE 7- 1 
Industrial Area IM/IRA/DD 

Incidental Water Locations, Rocky Flats Plant Industrial Area 

LOCATION 
TransBerm East 
115 Manhole South 
764 Berm #7 
Courtyard 123 Berm 
#12 Courtyard 123 
Bldg 218 Basement 
HN03 Berm North 
Second Cont E. 
Dock 334 Diesel 
Stor Berm N 776 
Trans Berm NW 776 
Excaratton Pit S 
of 91 0 Reject 
Waste N559 
Fireline-Bidg 910 
Trans Berm 116-1 
Trans Berm 865-2 
Trans Berm865-1 

Side Post holes-B 
444 P. lot Exc. 
Site NE 910 
Trench, N910/207B 
So. Trans. Sump NW 
776 Diesel fuel 

Electrical Pit, 
E-30 Barrel #1, E 
dock 991 Steamline 
Break, SE 371 
Electrical Pit, 
E-5 Electrlcal 

Eiectrtcal Pit, 
E-27 Electrical 
Pit, E-29 808 Berm 
Excaration pit 
East 991 Trench, 
771 Hlllslde 
Flreiine Clapper 

Bldg 441 -South 

tank-776 

Pit, E-20 

Vake Unit 15 at 

LOCATION DESCRIPTION 
East Loading Dock at 334 Bldg. 
Berm around Diesel Storage, N of 776 Bidg. 
Transformer Berm NW of 776 Bldg. 

East of 991 Bldg. 
771 Hillside 
771 Bldg. 
Truck Docks at 904 PAD 
Not Sure 
Sump Pump 559 Bldg. 
Parking Lot N of Bldg. 864 and Bldg. 865 
E of 750 Bldg. and 750 Parking Lot 
E of 750 Bldg. and 750 Parking Lot 
E of 750 Bldg. and 750 Parking Lot 
NE of 865 Bldg. 
Courtyard of 123 Bldg. 
SW of 664 Bldg. 
SW of 664 Bldg. 
S of 127 Bldg. 
W of 707 Bldg. 
in Tunnel Between 559 Bldg. and 561 Bldg. 

G 
In Tunnel Between 559 Bldg. and 561 Bldg. 

(lotus) h:\rrpba(lVrn -ta\p4brb7- 1 . W  08-Mar-84  Page 3 of 

SOURCE 
Preclpl tatbn 
Preclpltatbn 
Precipltatbn 
Domestic Water line break 
Not Sure 
Domestic Water line break 
Precipltatbn 
Preclpltatbn 
Precipitatbn 
Preclpltatbn 
Precipitation 
Preclpitatbn 
Precipitation 
P reclpitatbn 
Precipltatbn 
Groundwater seepage 
Preclpltatbn 
Steamline Break 
Groundwater seepage 
Groundwater seepage 
Groundwater seepage 
Groundwater seepage 
Precipitation 

Precipltatbn 
Precipltatbn 
Preclpitatbn 
Preclpltatbn 
Steam Condensate 
Preclpltatbn 
Vakes- Domestic Water 
Vakes- Domestic Water 
Vakes- Domestic Water 
Vakes- Domestic Water 
Groundwater seepage 
Groundwater seepage 



)ATE 
0311 8/93 
03/22/93 
03/25/93 
03/25/93 
03/25/93 
04/29/93 
0511 3/93 
05/26/93 
06/03/93 
06/03/93 
06/03/93 
0611 4/93 
06/21 193 
06/29/93 
07/29/93 
09/08/93 
0911 4/93 
09/17/93 
09/20/93 
34235 

TABLE 7- 1 
Industrial Area IM/IRA/DD 

Incidental Water Locations, Rocky Flats Plant Industrial Area 

LOCATION LOCATION DESCRIPTION 
904 PAD N 2nd I SE of 551 Bida. (Near Fire Hydrant) 
Berm-Truck Yard 
Bidg 559 Sump 
Parking Lot N of 
Bidgs 8641865 
Hailburton equip, 
berm #2 Haliburton 
equlp, berm #3 
Haiiburton equip, 
berm #4 Steam Pit 
NEofBldg865123 
Scrubber berm 
Buffalo Box #1, 

nnei Between 559 Bldg. and 561 Bidg. 
een 561 Bldg. and 559 Bidg. 

TC-051063 Buffalo 
BOX #2, TC-051063 

TC-O19797,S127 
Lfkb Box 

Buffalo Box 

\ /  / \ 
Source: EG&G 1993cc. 

SOURCE 
Vakes- Domestic Water 
Groundwater seepage 
Groundwater seepage 
Groundwater seepage 
Precipitation 
Groundwater 
Preclpitation 
Precipitation 
Preclpitation 
Precipitation 
Precipitation 
Emergency Fire Water Supply 
Precipitation 
Precipitation 
Not Sure 
Precipitation 
Precipitation 
Groundwater 
Steam Condensate 
Groundwater Seepage 
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sampling program in July of 1992 (EG&G 1993ee). The results from this quarterly 

sampling are currently being evaluated as part of the OU8 project. 

Incidental water on the ground surface within an area of concern (areas with known 

contamination or within MSSs) is collected (not necessarily before sampling), sampled, 

and characterized. Most secondary containment systems have leak detection capabilities 

and incidental water in these areas is removed from the containme ms and treated. 

water, or infiltrate into the ground and is managed under 

Data about the sampling of the foundation drain 

extensively researched because this info 

project, but selected results from aperiodi 

sumps in the industrial area are shown 

analytes that were detected a 

ched under the OU8 

on drains and building 

esults represent those 

g (1992-1993) mentioned in the 

FD-559-561 FD-883-1 

FD-707- 1 FD-886-1 

FD-37rCOMP 

FD-371-MC 

FD-444-460 

FD-77 1 - 1 FD-,886-2 

FD-774- 1 FD-910 

Building sumps sampled in the aperiodic sampling (1992-1993) mentioned above include 

the following: 

BS-707- 1 BS-865-2 BS-707-2 

BS-883-1 BS-865- 1 

I 
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TABLE 7-2 
IndustrialAreaIM/IRA/DD 

Selected Results of Elevated Detections from the Aperiodic Sampling 
of Building Sumps and Foundation Drains at Rocky Flats Plant 

Selected Analytes (1992,1993) 

LOCATION ID DATE YEAR ANALYTE RESULT bm 

FD-371-3 3/27 1993 Iron 3,110 
Manganese 
Strontium 

rachloroethane 

Carbon Tetrachloride 320 

Trichloroethene 160 

BS-707-2 Gross Beta 45 p C i 5  

BS-707-2 Gross Beta 61 p C i 5  

FD-559-56 1 

FD-77 1-1 511 1993 Aluminum 619 
16 p C i 5  Gross Beta 

Carbon Tetrachloride 43 
Chloroform 45 

FD-774-1 3/27 1993 Aluminum 2,580 
Iron 1,840 
Gross Beta 15 p C i 5  

7-17 100% RECYCLED e$ 



Table 7-2 
Industrial Area IM/IRA/DD 

Selected Results of Elevated Detections from the Aperiodic Sampling 
of Building Sumps and Foundation Drains at Rocky Flats Plant 

Page 2 

Selected Analytes (1992, 1993) 

LOCATION ID DATE YEAR ANALYTE RESULT ocgw 

BS-865-2 3/21 1993 Aluminum 564 
Manganese 

Strontium 

BS-883-1 3/7 1992 

FD-883-1 5/1 1993 

FD-886-1 

FD-886-2 

FD-910 

- BS - 
FD = Foundation Drain 
pCiL = picocuries per liter 
Ccgn = micrograms per liter 
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Based on these selected data, some analytes may occasionally exceed the water quality 

standards that are currently being proposed at FWP. 

These sampling locations are identified as nonstorm water discharges. Nonstorm water 
discharge locations in the RFP Industrial Area as of the spring of 1993 are shown in the 

April 1993 EG&G report entitled Non-Storm Wcrter Discharge Locations and Sampling 

at Rocky Flats (EG&G 1993dd). 

The flow rates from these foundation drains 
except for data from the 881 Hillside. Flo 

flowmeter calibration problems (EG&G 19 

able to give the following estima 

were not measured 

ated because of 

managers were 

are estimates, seasonal variations exist. The lack of detailed 

7.3.3 Disposition Plan 

Until recently, there has not been an approved wrlcten procedure concerning the 

disposition of incidental waters at RFP, although a written draft procedure has been used 

since May 1990 (EG&G 1993cc). The plantwide approved Control and Disposition of 

Incidental Waters (CDIW) procedure became effective on September 6, 1993 (EG&G 



1993~). This document includes examples of the forms that wil l  be filled out and filed 

with the Surface Water Division. The CDIW is discussed below. 

The CDIW document was written to provide the requirements for the control and 

disposition of incidental waters originating from construction activities; natural collection 

on the ground surface; collection of water in secondary containment systems, pits, and 

vaults; and the discharge of water from the Fire Suppression Sys 

not include requirements for control or disposition of founda 

drains, building sumps, or basements. Waters origina 

or as runoff from precipitation events that have n 

excluded from the requirements outlined in this p 

into the environment. 

The CDIW procedure gives detailed lists 

involved party for identifyin 

It is recommended that th 

instructions for each 

ntaining incidental waters. 

each outfall being monitored and 

appropriate disposition method can 

the RFP site may be used to store incidental 

tested and compared to control limits to determine a proper method of disposition. 

Control limits have been established for gross alpha, gross beta, pH, nitrates, and 

conductivity only. These parameters were selected as indicative of general water quality 

and assumed adequate to determine if more detailed analysis for specific parameters is 

warranted. To be conservative, most incidental waters are sent to Building 374 for 

treatment. Because no limits for metals, organics, TDS, or any other chemical 

compound are specified in the CDIW, it is recommended that a Total Toxic Organics 

(lT0) test be added to the CDIW to establish an indicator test for organics. 



Additionally, control limits should be set on the other chemicals of potential concern 

(Section 3.0). 

If the incidental waters test below the control limits, they are discharged directly to the 

ground or into a storm drain. If they test above the limits, they are contained and stored 

until they can be treated in Building 374 or 774, or until additional characterization 

determines that it would be appropriate to treat the waters ewage Treatment Plant 

available at RFP and 

possible treatment technologies are discussed in 

A draft position paper was prepared by the 

by the RFO for the management o 
water discharges to the surface w 

are flow diagrams that were 

"big picture" of de 

ion as requested 
utility pits, and other incidental 

, 1993. Figures 7-4 and 7-5 

art A details the 

as a guide for 

harges to surface water @G&G 1993gg). 

nt of data available concerning RFP, it was necessary to set 

ocuments would be key in evaluating the current water 

management pro and potential water treatment technologies. The fist document 

evaluated was the August 12, 1993 draft Control and Disposition of Incidental Waters 

written by EG&G Surface Water Division (EG&G 1993~). This document led to other 

documents and sources of information. The documents that were reviewed for this 
section and the general content of each is listed in Table 7-3. These documents are listed 

alphabetically according to their titles, not in the order that they were reviewed. 

Performance meetings among EG&G, CDH, DOE, and EPA were held bi-weekly 

throughout the course of the project. The purpose of these meetings was to allow the 

100% RECYCLED e$ 



FIGURE 7-4 
Industrial Area IM/IRA/DD 

Flow Chart A: Routing Determination 
for Foundation Drain and Utility Pit Discharges 

. I r 
Continue discharge to 

YES storm drain (or reroute 
storm drain i f  
sirable to do so). 

Is water acceptable for storm 
drain discharge (as determined 
by Flow Chart B)? 

Is it necessary to continue the 
discharge? 

Discontinue discharge. 

Divert or continue 
discharge to STP; 
pursue flow reduction if 
necessary. 

Can the STP legally acce 
effectively treat the disch 

I 
1 

1 
Divert to appropriate 
treatment location. 

YES Can another existing RFP treatment 
facility legally accept and effectively 
treat the discharge? 

Pursue new treatment capability or method 
to discontinue discharge while satisfying 
operational requirements or pursue legal 
acceptance to treatment facility. 

STP = sewage treatment plant 
Source: (EG&G 199399) 

I 1004: RhPIYlWED e$ 100% Recycled 
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;.I w w 

> RCRA TCLP values? 

FIGURE 7- 5 
Industrial Area IM/IRA/DD 

Flow Chart B: Surface Water Discharge Determination 
for Foundation Drains and Utility Pits 

NO ~ RCRA-listed waste? , NO Will there be chronic or acute aquatic toxicity 

NO Discontinue discharge to 
surface waters. (Go to 
Flow Chart A.) 4 

A 

YES 

I 

NO 
Perform rad-specific analysis: Do resutts 

Continue discharge per SWD approval. 
'I 

Is a permit or other supporting 
documentation necessary? Discontinue discharge 4 

NO 

Source: (EGBG 199399) 

flatsum-ira\pd\figures\n5.lh3 3/7/94 (aldus) 
DRAFT 

100% Recycled 



TABLE 7-3 
Industrial Area IM/IRA/DD 

Selected Incidental Water References Collected 
for the Rocky Flats IM/IRA/DD 

DOCUMENT INFORMATION/LEVEL 
~ 

A Description of Rocky Flats Foundation 
Drains. (Yashan and Barros 1992) 

Foundation 
drain locations 

Analysis of Precipitation Occurrences in Los Alamos, Meteorology of Los 

nt test treatments 
lant, Fiscal Year 1991. 

Plant, Fiscal Year 1992. ery good information 

(EG&G 1991h) Tables 4-9 

disassembling activities 

Plant. (DOE 1991c) 

Environmental Constituents in the Rocky Flats Area- Nonpoint source water 
quality Non Facility Related Sources Pertinent to 

Water Quality. (Morgan 1990) 

Evaluation of Treatment Alternatives for Storm Water Twelve alternatives for 
treating RFP pond water in Ponds A-4, B-5, and C-2: Final Report. 

(IT 1990) 

Final Phase Work Plan for OU9. Chemicals of concern 

1 

(Jacobs 1993b) 



TABLE 7-3 (Continued) 

DOCUMENT INFORMATION/LEVEL 

Final Safety Analysis Report - Building 774. Building 774 treatment 
@G&G 1987) UCNI document 

Guide to Treatment Technologies for Hazardous Wastes Biological, chemical, physical, 
and thermal treatments at Superfund Sites. (EPA 1989a) 

Hydrology of a Nuclear Processing 
Plant Site. (Hurr 1976) 
Sections 2.3 and 2.6 

Basic geologichydrologic 

Installation Work Plan for Environmental Restoration 

Drain locations 

Building 374 evaporators 

Building 910 evaporators 

Proposed IM/IRA/DD war Evaporation Ponds, 
OU4. (EG&G 1992~)  System information 

Solar pond1Interceptor Trench 

Rocky Flats Surface Water Monitoring Program. 
@G&G 1992i) 

Surface water management 
Water quality standards 

Sampling and Analysis Plan, Surface NIA 
Water IM/IRA, South Walnut Creek 
Basin OU2, Granular Activated 
Carbon Treatment System. (EG&G 1991i) 

I 

Summary of Technologies for Remediation of Aquifers. Methods for remediation of 
(Keddy 1989) aquifers 

100% RECYCLED g$ 



TABLE 7-3 (Continued) 

Ultrox International Ultraviolet Radiation/Oxidation 
Technology: Applications Analysis Report. 
(EPA 1990) 

Information on skid-mounted 
oxidation treatment 

Water Management Alternatives for the Rocky Flats Information on treatments 
Contains regulations and 
NPDES permit information 

Plant. (AS1 1988) 

Work Plan for Field Treatability Study, 

Sanitary Sewer Infiltration/Inflow and 
Exfiltration Study: RFP: Task 1 of the 
Zero-Offsite Water-Discharge Study. 

Infiltration/Inflow and for STP and nonsource 

Interceptor Trench Pump House 
flow estimates and balances, 
groundwater management, 
concentrations of chemicals of 
concern, treatment alternatives 

Sanitary Treatment Good current STP information, 
recommendations 

Study. (AS1 1991e) 
~~ ~ 

Reverse Osmosis and Mechanical Evaporation Study: Reverse Osmosis pretreatment 
information RFP: Task 12 of the Zero-Offsite Water- 

Discharge Study. (AS1 19910 

Surface Water Evaporation Study: RFP: Task 15 Calculations, - 45" total 
evaporation each year from 
the ponds at RFP 

of the Zero-Offsite Water-Discharge Study. 
(AS1 1991g) 

100% RECYCLED e$ 7-26 



TABLE 7-3 (Continued) 

of the Zero-Offsite Water-Discharg 
(AS1 1991k) shed yield equation 

relative to zero discharge, water 

Secondary scope, 4 alternatives 

DOCUMENT INM)RMATION/LEYEL 

Alternatives to Zero Discharge: Task 17 of Off/onsite water releasehse 
alternatives for Sewage 
Treatment Plant, storm water, 
groundwater, no treatments 

the Zero-Offsite Water-Discharge Study. 
(AS1 1991h) 

Report on Drain Investigations: RFP: Task 18 Information on two ongoing 
of the Zero-Offsite Water-Discharge Study. studies: NPDES Drain 
(AS1 1991i) ion Activity and Drain 

Raw, Domestic and Industrial Water Pipeline 
Leak-detection Method Study: Task 20 
of the Zero-Offsite Water-Discharge 
Study. (AS1 1991j) 

I 
I 

I 

Interim Measures 
Interim Remedial Action 
IT Corporation 
Los Alamos National Laboratory 
Not Applicable 
National Pollutant Discharge Elimination System 
Operational Safety Analysis 
Operable Unit 
Rocky Flats Plant 
sewage treatment plant 
Unclassified Controlled Nuclear Information 
Uranium Mill Tailings Remedial Action 

(wpt) k\wpuLts \ iDt i l e7 .3  (D108m 
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groups to exchange information and ensure that the project was fully understood by all 
parties involved. These meetings provided information about additional documents, 

personnel, and other sources of information for the research into incidental waters, 

foundation drains, and current practices at RFP. 

Personal interviews were conducted to confirm information concerning current Rocky 

Flats treatments, foundation drain locations, and 

@IS) (EG&G 1993hh). Surface Water 

information that may have been overlooked. 

Additionally, it was necessary to accurately locate 

sumps, valve vaults, and utility pits 

Engineering drawings (Table 7-4) were 

foundation drains could have on 

then compiled into Figure 7-1 

7.5 CONTAMINANTS, s THWAYS 

locations within This variability is also dependent on the foundation 

foundation. Sources of contamination can be spills, historical releases, contamination 

under the building, and buried materials in the area. 

BacWill material around the foundation drains is a potential conduit for groundwater 

migration because of the fill material being more highly permeable than the naturally 

occurring surrounding materials. Therefore, the fill material is a possible contaminant 

pathway. Foundation drains can also be considered potential pathways for contaminant 

100% RECYCLED 7-28 



BUILDING 
111 

1211122 

123 

124 

1 25 

TABU 'Fd 
IlldUShialAreaIMPRAfDD 

Foundation Drains and Foundations Drawings Cro-ference 

DRAWING NUMBER 
0-14140-1 
D-25581-8 
RF- 1 1 -F- 1 -C 
RF- 11 4 - 1  -c 
D-11508-21 
D-11508-22 

0-1-1664-11 
0-1-1665-11 
15501-27 

D-21641-11 
D- 1 - 131 22-21.22 

D-1-11588-23 
0-1-11589-23 
D-20712-2 
D-1-11588-23 
0-1-11583-23 
D- 1 - 1 1571 -23 
RF-23-101 

/ 

D-2S581-3 

D-14482-2 

COVERAGE 
FOUNDATION PIAN 
FOUNDATION DRAIN PIAN 
FOUNDATION AND BASEMENT PLAN SCHEDULE AND DETAILS 
FIRST FLOOR PIAN (SOUTH) AND FOUNDATION PLAN 
GRADING PLAN 
GRADING PIAN 
BASEMENT FLOOR PLAN (SOWH) 
BASEMENT FLOOR PLAN (NORTH) 
S n E U T I m P I A N  

FOUNDATION PIAN 

FOUNDATION P 
FOUNDATION D 
PLOT AND DRAl 

E VAULT DEFAILS 

SITE PIAN AND DRAINAGE 
FOUNDATION PIAN 

FOUNDATION SECTIONS 
FOUNDATION, ROOR PIAN, AND DETAILS 
FOUNDATION AND SIAB DETAILS 

331 D - 1-72-3 
RF-31 -F1 -C 
RF-31 -S2 

FOUNDATION AND SECOND FLOOR FRAMING PLANS 
GROUND FLOOR AND FOUNDATION PIAN 
M T I N G  AND DETAILS 

371 I374 D - 25032- 23 
D - 25032- 29 
D-25032-30 
D-25032-31 

D - 25032-32 
D-25032-95 

D - 25032- 33 

D - 25042- 49 

PLUTONIUM RECOVERY SUBDRAINS AND FILL SECTIONS 
PLUTONIUM RECOVERY SUBDRAINS AND FILL SECTIONS 
PLUTONIUM RECOVERY SUBDRAIN AND FILLSECTIONS 
PLUTONIUM RECOVERY SUBDRAIN AND FILL SECTIONS 

PLUTONIUM RECOVERY SUBDRAIN AND FILL SECTIONS 
PLUTONIUM RECOVERY AND WASTE TREATMENT DETAILS 

PLUTONIUM RECOVERY SUBDRAINSAND FILL SECTIONS 
PLUTONIUM RECOVERY SUBDRAINSAND PROFILE 

P . g O l d 0  
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3U 1 1 0  ING 
371 /374 
(cont'd.) 

4ooAREA 

499 

440 

. .  

441 

- .  442 

~~ 

4441447 

460 

TABIE 'F4 
IndlWridAreaIMAWDD 

PoPndation Drains and Poundations Drawings Crosdteference 

)RAWING NUMBER 

D - 25042- 50 
D-25022-4 
E-25025- 15 
0-90371 - 1 - 1 E 
0-90371 -2-1 H 
D -37487- 200 

15501 -52 

D-213411- 1 1 
D - 21 3411 - 1 2 

D-21941- 1 
0-21341-2 
D-21341-3 
D-21341-4 
0-21341-5 

RF-41 -Fl -E 
RF-41 -F2-B 
RF-41 -Y1 -B 
D-21641-31 
D- 21 641 -32 

RF-42-F1-B 
RF-4- 

\ 
-44 \ I 

RF-44-Y1 
RF-44- 107 

RF-44-F2 
D-1-3326-47 
RF-44-109-F 
RF- 44- 1 26- G 
1-6540-44 

1-3184-44 

D-36010-459 
D-36010-453 
D-36010-452 

28646-3 
36010- 100 
D-36010-300 

:OVERAGE 
PLUTONIUM RECOVERY SUBDRAIN DETAILS 
AREA PLOT PLAN FOUNDATION AND STORM DRAINS 
SUB BAS,EMENT PLUMBING DRAWING INDM 
SUB BASEMENT FLOOR PLAN 
BASEMENT FLOOR PLAN 
FOUNDATION PLAN BLDG 374 

Srn lm lnvPLANS 

FOUNDATION WA 
FOUNDATION A 
FOUNDATION SE 

VATION FOUNDATION SECTIONS AND DETAILS 

FOUNDATION PLAN AND DETAILS 
FOUNDATION PLAN AND DETAILS 
FOUNDATION PLAN AND DETAILS 
FOUNDATION DRAIN 
PLOT PLAN BLDG 444 

PROCESS WASTE DETAILS. BASEMENT BLDG 444 
FOUNDATION SCHEDULE AND DETAILS 
ROORTRENCHES AND UNDERGROUND PIPING 
SUMP PUMPS - DETAILS AND SECTIONS 
PROCESS AND SERVICE PIPING RMS - 1 Md 2 
PROCESS AND SERVICE PIPING 

PROCESS WASTE flLTR4TION SYSTEM 

MECHANICAL PIPING 
MECHANICAL PIPING 
UNDERGROUND PIPING 

4REA UTILITIES LOCATION 

STORM DRAIN LAYOUT 
FOUNDATION LAYOUT 
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BUILDING 
460 

(cont'd.) 

51 5/51 6 

559 

701 

~~~ 

707 

770 

771 

TABU 3-4 
IndpstrialAreaIM/l€WDD 

Foundation Drains and Foundations Drawings Crosdteference 

DRAWING NUMBER 
D-36010-301 
D-36010-302 
D-36010-504 
D-96001-504 
D-96001-505 

D-20849-1 
D-20849-2 

D-21412-01 
RF-AY-14028-4 
RF-AY- 14027-3 

RF- AY- 14027 -6 
RF- AY - 1 4028 - 1 
RF- AY- 14028 - 3' 
RF- AY- 14028 -7 

D- 17940- 1 
D-17940-9 

RF-BZ-20451-5 
RF-BZ-20451 
RF-BZ-20451 
RF-BZ-20451 

D - RF-71- 57 
D-19604-1 
D-25581-5 
RF-71-113-D 
RF-71-111 -C 
RF-71-102-E 

RF-71-104-G 
RF-71-116-C 
RF-V71-10008 

RF-71-101 
RF-71-103 
7387- 2 

>OVERAGE 
FOUNDATION LAYOUT 1 
FOUNDATION SCHEDULE AND DETAILS 
VAULT PLANS 
CNNMF FOUNDATION LAYOUT 
CNNMF FOUNDATION SECTIONS 

SUBSTATDN 515/516 PIAN AND SECTIONS 
SUBSTATDN 515/516 SECTIONS AND D 

PLOT AND DRAINAGE PIAN 
TUNNEL PIAN AND DETAl 
SITE DETAILS SHEET 1 
SITEDETAILS S 
FOUNDATION P 
FOUNDATION AN 
SCHEDULES 

UNDERGROUND PART B 
UNDERGROUND PART C 

- UNDERGROUND PART D 

3jE:;: 
UTY PLANS 

MODIFICATIONS TO BUILDING STRUCTURAL DETAIL 

FOUNDATION PLAN AND DETAILS 
FOUNDATION PIAN AND DETAILS 
FOUNDATION PIAN AND DETAILS 
FLOOR PIAN 
FOUNDATION PLAN 

PLOT PIAN, SEWER AND DRAINAGE UNES 
SANITARY, PROCESS, AND STORM DRAIN PROFILES 
UORTHEAST AREA FIRST FLOOR UNDERGROUND PLUMBING 

SOUTHEAST ARE4 FIRST FLOOR UNDERGROUND PLUMBING 

4RRANGEMENT OF HOLDINGTANKS 
QUNDATION PIAN SECTIONS AND DETAILS OF ADDITION 
UW AREA UNDERGROUND PLUMBING 
SW AREA UNDERGROUND PLUMBING 
JNDERGROUND PLUMBING 
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BUIIAING 
73 1 

~ 

774 

776 

m 

< 778 

779 

850 

IRAWING NUMBER 
D-50095-101 

D- RF-V74- 1001 2 
D-23542- 103 
D-25581-6 
RF-74-1 -G 
RF-74-Si -D 
D-29542-202 
14773-2 
29655-470 
37728-002 
97728-01 4 
98544-XlO 

0-15232-1 
D- 15232- 2 
RF-76-17202 
D-12571-2 

- _  

D- 1 - 13324 

0-14505-1 
RF-AP-77-Bl 
D-25581- RF-77-17305-4 1 & 
D-1 - 1 11 42 
D-1 -1 1143- 

D - 201 43-02 
D-20143-03 
D-20142-01 
D-25581-7 
E-14607-2 
E-14608-1 
E-14608-2 

28234-103 
28234-106 
20234-309 

:OVERAGE 
SECONDARY CONTAI NM ENT DETAILS 

FOUNDATION PLANS 
GRADING PIAN 
FOUNDATION DRAIN PlAf4 
PLANS AND ELEVATIONS 
FOUNDATION, FLOOR AND ROOF PIAN 
GRADING AND UTILllYPLAN 
WASTE,DISPOSAL FAClLllY PLOT 
BLDG. 774 SUB GRADE D 
WASTETREATMENTADD 
WASTETREATMENT ADD WALL SECTIONS 
UTIUTYDEMOLmON 

FOUNDATIONP AD D A L E  0 
F O U N D A T I O N ' & T I c a A I L S  
FOOTING SCH 

NAND FIRST FLOOR PLAN 

DRAINTERMINATING POINTS 
DETAILS SHEET 1 

RPIANADDmON ' 

\ 
UNDATION PIAN 

FOUNDATION PLAN 

SITE PIAN, FOUNDATION PIAN AND DETAILS 

GRADING AND DRAINAGE PLAN 
FOOTING SCHEDULE 
FOUNDATION DETAILS 
FOUNDATION DETAILS 

FOUNDATION PIAN 
FOUNDATION DWUN PLAN 
FOUNDATION AND FIRST FLOOR PIAN 
COLUMN AND FOOTING SCHEDULES 
BASEMENT SLABS SECTIONS AND DETAILS 

SITE PIAN 
FIRST FLOOR PIAN 
PLUMBING SITE PIAN 
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3UILDING 
865 

883 

886 

TABU 'F4 
IndpStrialAreaIWIRA/DD 

Foundation Drains and Foundations Drawings Cross-Reference 

)RAWING NUMBER 
D-21112-1 
D-21112-2 
D-21112-9 
D-21141-3 
D-21141-4 
D-21141-5 
D-21141-6 
0-21141-7 
D-21141-8 
D-21151-94 
D-21151-4-A 
D-21151-5-8 
D-21143-7-A 

D-50026-100 
D - RF-81- F1 
D- RF-81- 109- B 
D-RF-81-100 

D-25581-2 
D-1-11609-81 
RF-81 -F2-6 

RF- FS-21951 

D - 25925-XO1 
D - 25925-XO2 
D - 25925- 1 
D-25925-2 
D - 25925-3 

0-23482-302 
D-23482-3W 
D - 14825-4 
D- 14825- 1 

D - 17242 
D - 18497- 2 

:OVERAGE 
PLOT AND DRAINAGE PLAN 
PLOT AND DRAINAGE PLAN 
PLOT AND DRAINAGE P U N  
FOUNDATION AND FLOOR SLAB PLAN PART A 
FOUNDATION AND FLOOR SLAB PLAN PART B 
FOUNDATION AND FLOOR SLAB PLAN PART C 
FOUNDATION AND FLOOR SLAB PLAN PART D 
FOUNDATION AND FLOOR SLAB PLAN PART E 
FOUNDATION AND FLOOR 
OFFICE ABOVE GROUND P 
GENEFLU SHOP AREA 
GENER4L SHOP AREA 
PROCESS WASTE PIT P 

FOUNDATION P 
PLUMBING AND D 

LINES BLDGS 883 AND 881 

EA DRAINAGE PLAN 3 NDATION PLAN 
FLOOR PLAN AND DETAILS 

FOUNDATION SECTIONS 
ELECTRICAL, SPRINKLERS, LIGHTING DETAILS BLDG 883 

FOUNDATION DRAIN PLAN 
SUMP DISCHARGE LINE 

SUBSURFACE DRAINAGE CONTROL (TITLE SHEET) 
SUBSURFACE DRAINAGE CONTROL (AREA PLOT PLAN) 
SUBSURFACE DRAINAGE CONTROL (UNDERGROUND DRAINS) 
SUBSURFACE DRAINAGE CONTROL (PROFILE AND SECTIONS) 
SUBSURFACE DRAINAGE CONTROL (GRADING AND DRAINAGE PLAN) 
GRADING PLAN 
DRAINAGE PLAN AND DETAILS 
MISC. sEcTloNs AND DETAILS 
FOUNDATION PLAN AND SECTIONS 

SUMP PUMP INSTALIATION 
FOUNDATION PLAN AND DETAILS 
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TABU 'Fb 
IndtlS&idAreaIM/IRA/DD 

Foundation Drains and I;oundations Drawings Crcm-Reference 

995 

3U I ID ING DRAWING NUMBER 

RF-61- F9- E 
RF-61-F10 
D-50498-401 

D-20712-51 
D-38922-10 

D-20722-61 
0-20741-30 
0-20741 -31 
D - 20741 - 32 
D-20741-33 

RF-BP-14286-2 

4 - + G G 7  

991 RF-91-F1-C 
RF-91 -s9-c 
RF-91 -F2-C 
D- 15708- 1 
D- 25581 - 10 
1-3954-91 

995 D-20712-51 
D-38922-10 

D-20722-61 
0-20741-30 
0-20741 -31 
D - 20741 - 32 
D-20741-33 

996m7 

998 --v RF-98- A1 

999 RF-99- 17'701 
R f -  99- 1 7'702 

COVERAGE 
DRAINAGE DITCH IMPROVEMENTS 
PW 8 SEWAGE LIFT STATION-FOUNDATION PLAN SECTIONSAND DETAILS 
PW 8 SEWAGE LIFT STATION-FOUNDATION PIAN SECTIONS AND DETAILS 
SEWAGE LIFT PUMP STATION PIPING PLANS AND DETNLS 

FOUNDATION AND FRAMING PLANS 

BASEMENT FLOOR PIPING PIAN D 

WALLSrnONSAND 
COLUMN AND FOOTIN 
PLOT PIAN BID 
FOUNDATION D 
PLUMBING AND 

DmON SECTIONS AND DETAILS 

AND SECTIONS 

FOUNDATION DRAIN PIAN 
CONCRETr TUNNEL DETAILS 
BLDG 998 PLAN AND DETAILS 

C O N C R ~  PLANS AND sEcnoNs 
CONCRETE SECTIONS AND DETAILS 

CNNMF 5: CONSOUDATED NON- NUCLEAR MANUFACTURING FACILITY 
PW = PROCESS WASTE 

P.poOd0 
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transport because many foundation drains lead to storm drains, the sewer system, or 

discharge onto the ground surface. 

Specific flow-path data were deduced from the engineering drawings listed 'in Table 7-4, 

information from the Surface Water Division, and November 30, 1993 and December 

6, 1993 site walks. Figures A-1 through A-13 in Appendix 7.1 show the storm drains, 
foundation drains, building sumps, and flow paths of buil aving foundation drains 

foundation drains, and storm drains, if known, 

in the Industrial Area have been traced and 

a detailed description is given in Append 

et foundation drains 

7.6 CURRENT WATER PRO AND CAPACITIES 

t technologies are discussed in this 

treatment capabilities and throughput capacity of each facility. 

Other active water treatment facilities, such as the Domestic Water Treatment Plant and 

Pond A 4  Treatment Facility, are not discussed in this section. These facilities were' 

determined to be inappropriate for the treatment of incidental waters because of a variety 

of factors. The Pond A 4  facility was excluded because of its distance from the ' 
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TABLE 7-5 
Industrial Area IM/IRA/DD 

Summary of Building Foundation Drains and Pathways 

PIPE 
MATERIAL 

rile 

CMP 

Porous Concrete, 
wc 

3UILDING FILL 
MATERIAL 

UN 

UN 

Compacted 
Sand 

OUTFALL LOCATION 

371/374 
(Figs. A-3 and 
A-4) 

111 
:Fig. A-1) 

Drainage ditch SE of 
Building 374 

N N  

444 
(Fig. A-5) 

447 
(Fig. A-5) 

I NN 
124 
(Fig. A-2) 

South of Building 664 

South of Building 664 

Drainage to the cast of 516 
Manhole bctwccn 559 and 561 FD-5591561 Y 

FD-516-1 I N  
Substation 
5 1715 18 

Vault to the north of Building 709 
750 Culvert. 
Outside NE comer of Building 707 

N N  

BS-707-2 
FD-707- 1 
BS-707-3 N 

STP via Building 560 I 5591561 
(Fig. Ab) 

Grate 50 feet SW of SW comer of 776 
guardpost 
Building sump 
Building sump 
North of 771 

707 
(Fig. Ab) 

FD-771-1 Y 

BS-77 1-2 N 
BS-77 1-3 N 
FD-771-4 N 

750 Culvert 

~~ ~ 

?7l 
(Fig. A-7) . 
ii 

N N  

A 
SAMPLE LOCATION 

NE of 5171518 

LOW/HIGH 
W E R T  
ELEVATION 

M ) 2 3 . 1 / ~ . 0  

6027 .016028.73 

5966.115985.0 

6007.016008.2!i 

6005.01601 8 .o 

5970.0515971.5 

5982.315982.14 

5981.015982.75 

5938.015948.58 

@) h : \ w p \ w  .I4 03/07/94 



BUILDING 

774 
(Fig. A-7) 

779 
(Fig. A-8) 

OUTFALL LOCATION 

Northern hillside 

Noah of pond 207A 

UN 

Stee1,vitrified 
clay, cast iron 

Steel, PVC 

UN1599 1.79 UN 

UN 5954.015980.5 

UN 5979.715986.3 

881 
(Fig. A-9) 

883 
(Fig. A-10) 

865 
(Fig. A-11) 

Southem hillside 

West of T883 a m  

Manhole on castem side 
of Building 865 

UN 

UN 

5975.915976.62 

UN 

UN 
/ /  

Armco pipe UN 5920.015932.1 N 

I I I 

UN UN N UN UN UN 995 N N  

TABLE 7-5 
Industrial Area IM/IRA/DD 

Summary of Building Foundation Drains and Pathways 
Page 2 

SAMPLE LOCATION STATUS PIPE LOWIHIGH 
MATERIAL l m L  MATERIAL I INVERT 

ELEVATION 

N I 5938.115952.0 I UN 
Tile, CMP 

Y - 5974.2J5978.5 I U N '  I Open tile 

850 I Southern hillside N 

Y 

Y 

~~ I 5986.015988.0 i I UN 
Sump on western side of Building 865 

886 Sump west of Building 
(Fig. A-11) 1875 

Sump west of Building 875 
Manhole cast of Building 828 

I NN 910 NE of Building 910 

UN UN I N  rn pi I U N  996,997,999 
(Fig. A-12) 

I NN 
991,998 
(Fig. A-13) 

UN 

CMP = Corrugated Metal Pipe 
N Not Cumntly Sampled 
NE = Northtest 
NW = Northwest 

N N  = Not Verified 
PVC - Polyvinyl Chloride 
SE = Soulhead 
STP - Sewage Tratment Plant 

sw = sou?hwe#t 
UN = Unknown 
Y = Cumntly Sampled 

(vf) h:\wWb-h\pd\tabl~.7-S 03/07/94 



TABLE 7-6 
Industrial Area IM/IRA/DD 

Active Treatment Facilities at Rocky Flats Plant 

I'reatment Contaminants Treated 

Solar Ponds* 

(A) = Actual capacity 
@) = Design capacity 

PCBa = Polychlorinated Biphenyls 
UV = Ultraviolet 

TDS = Total Dibsolved Solida 

It should be noted that the Solar Ponds do not accept new inputs and are scheduled for closure. 

References 

~~ 

FG&G 1993ff), 
W E  1993) 

$G&G 199 lj), 
W E  1993), 
@G&G 1993.J) 

(MI 1988), 
FG&G 1993kk) 

(EO&G 1993.J) 

(MI 1991d) 

(EQ&G 1993jj), 
@G&G 199311) 

(MI 1991e), 
@O&O 1993mm) 



Industrial Area. The Domestic Water Treatment Plant was excluded for health reasons, 

Le., treatment of contaminated waters at this facility represents unacceptable r isks to the 

potable water system. 

New facilities potentially applicable to the treatment of incidental waters are discussed 

in Section 7.6.2. These facilities include both existing technologies and new technologies 

that have the potential to replace or currently 

OU1 Treatment Facility. The 

Building 800 complex near the 

system captures affected 

sump (EG&G 

available. 

from the 881 Hillside foundation collected by the french drain 

french drain sump/recovery well located above 

another 15,000-gallon storage tank and held until the ion exchange columns are available 

(EG&G 1993nn). 

The ion exchange process consists of four ion exchange columns designed with a flow 
rate of 30 gpm. The first two columns remove uranium through an anion/cation 

exchange process. This water is routed to a degassing chamber to release any gases 

created in the first two ion exchange columns. After degassing, water enters the third 

and fourth columns where metals and total dissolved solids are removed by cation/anion 

(wpf) b:\wp\fl.ta\im-h\~Iim.7 03/1O/w 7-39 100% RECYCLED 
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exchange resins. Ion exchange resins are typically selected for specific applications. 

The ability of this ion exchange process to treat for radionuclides other than uranium is 

unknown (EG&G 1 9 9 3 ~ ) .  

The water treated at OU1 is monitored continuously for pH and radionuclides during the 

treatment processes. Effluent water is stored in three 150,000-gallon effluent tanks until 

a batch can be sampled. If the effluent is determined to b ," it is released to the 

uent does not meet 
established ARARs, it is recycled through the tr 

The OU1 treatment facility can treat up 

design capacity, although-expansion 

UV/hydrogen peroxide process) w 

300,000 gallons per month durin 

process to 60 gpm (to match the 

ntly, the facility treats up to 

nths. The facility was treating 

ng an October 1993 visit (EG&G 1 9 9 3 ~ ) .  approximately 100, 

lable capacity of 132,000 gallons per month. 

hours per day operation) exceeds one million gallons 

U1 facility for treatment of incidental waters include the large 
available capacity, the ability to treat most organics, and the specific ability to treat water 

containing uranium. 

Disadvantages of the OU1 facility for treatment of incidental waters include the 

contaminant-specific nature of the ion exchange process, difficulties in transporting 

incidental waters to the facility (a tanker truck is required), and the lack of capabilities 

to treat water containing suspended solids. Other problems encountered with the OU1 

treatment facility include difficulty in treating carbon tetrachloride, inconsistent sampling 



results from the effluent storage tanks, and algae growth in the effluent tanks resulting 

in lowered (acidic) pHs. This may be a result of the effluent tank size or the sampling 

frequency. In addition, the effluent tanks have been coated with paint that has been 

leaching organics into the water, resulting in the detection of xylene in some samples 

(EG&G 1 9 9 3 ~ ) .  

OU2 Treatment Facility. 

coagulation, high pH precipitation/co-precipitational flocculati 

The treatment facility at OU2 con f ferric sulfate 

seep water contaminated with volatile organics, h 

located in the South Walnut Creek drainage east of 

diagram of the OU2 treatment facility. Th 

gallon influent tank, which feeds water t 
metals and radionuclides are removed. 

s preceded by a 10,OOO- 

tation process where 

GAC units each are 

without significant down 

ter. The service life of a GAC unit 

as a hazardous waste-(EG&G 1991i). 

tly into South Walnut Creek. No effluent tank allows 

have recommended that more sampling ports and effluent tanks be added to the system 

(EG&G 1993j). 

Both treatment processes have design capacities of 60 gpm, yielding a maximum facility 

capacity of up to 2,592,000 gallons per month if both GAC trains are operated 

simultaneously. However, the actual capacity is limited to 1,296,000 gallons per month 
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if only one GAC train is operated at a time. The average flow rate is 604,800 gallons 

per month. During the wet SeaSOn (March, April, May), the facility operates at or near 

its capacity (1,296,000 gallons per month) (DOE 1993). The average available capacity 

for the treatment of incidental waters is approximately 690,000 gallons per month (16 

gpm) except during March, April, and May. The OU2 treatment facility currently is not 

used to treat incidental waters. 

to handle waters containing high suspended solids and i 

of organic constituents. Disadvantages include the si 

generated, the lack of capacity during the wettest 

the difficulty in transporting incidental wa 

required). Because of low influent conce 

has shown only limited success with metal 

tion (a tanker truck is 

Building 374 is located in the 

stem side of Building 371. This 
ntaming metals, radionuclides, and inorganics 

a concentrated salt solution (saltcrete), which 

-8 is a schematic diagram of the 374 waste treatment 

All process waste waters from the plant process waste collection system are routed to 

Building 374, where they are neutralized, stored, and characterized before treatment. 

The 374 treatment facility is designed to treat water containing metals, radionuclides, and 

de-saltable aqueous wastes. Building 374 has no capabilities for handling organic wastes 

(EG&G 1992q). Waters containing high concentrations of metals or radionuclides are 

diverted to a precipitation process, which uses hydroxide and/or sulfate precipitation 

processes to remove most metals and radionuclides. This system was included as part 

of the operations to be permitted in the RCRA Part B Permit Applications made for low- 
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level mixed wastes, transuranic waste, and mixed residues. Effluent from this process 

is returned to the evaporation process storage tanks for further treatment. Sludge from 

the precipitation process is immobilized with cement and disposed of as radioactive 

waste. Dilute process waste waters are sent directly to the evaporation process. Excess 
(dilute) waste waters are transferred to the 231 Tank for storage pending treatment. 

Environmental waters (Le., incidental waters, purge waters) that are collected fiom the 

plant site in tanker trucks are pumped directly into the 231 Tank 

heated process with spray evaporation. Water is pu 

heats and circulates the water until it evaporates. 

four stages under decreasing pressure until the water 

and contained in an effluent condensate 

condensate meets applicable water quality s 

stage can be condensed 

sampling indicates the 

for use in the Building 

from each stage is collected 

and stored in the concen 

is concentrated to 35 percent solids 

and mixed with 

t up to 1,256,584 gallons per month and historically 

an average of 760,805 g r month with approximately 90 percent originating from 

laundry waste water effluents. This average treatment volume is expected to rise to 

approximately 900,000 gallons per month during full D&D. Available capacity for 

treatment of incidental waters at Building 374 is expected to remain in excess of 300,000 
gallons per month for the foreseeable future. Occasionally, the facility receives more 

water than capacity and the excess water is stored in the SEPs until it can be treated 

(EG&G 1993kk). Building 374, via the 231 Tank, currently treats the majority of 

incidental waters at RFP. 
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Advantages of the 374 treatment facility for the treatment of incidental waters include a 

large storage capacity at the 231 Tank, a consistent, available capacity for treatment, and 

an ability to accept virtually any mixture of constituents (other than organics) in a broad 

range of expected environmental concentrations. 

Disadvantages include the inability to treat for organic contaminants and the need to use 

e are set limits on the 

e facility, but these 

tal waters (EG&G 

amount of chlorides and radionuclides that can 
concentrations are not expected to be commonl 

1993kk). 

ted to the south of the 207E3 

series solar ponds. Building 910 h 

SEPs and water contai 

northern Interceptor IM/IRA for OU4, the solar ponds 

three identical units, each consisting of a 

is associated with evaporators and not the reverse 

rocess for one evaporation unit. 

Each VC/MEMS unit receives influent through the manifold station. The water is 

filtered and then passed through the preheater before entering the VC unit. The 

concentrate is fed to the MEMS for further concentration. The distillate from the 

VC/MEMS is collected into small (7,Wgallon) surge tanks and then passed through an 

in-line conductivity monitor. If the conductivity is less than 150 pmhoslcm, the water 

is transferred to a 5C@,000-gdOn effluent batch tank, sampled, and then injected into the 
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Raw Water System for use by the plant cooling towers. If the conductivity is greater 

than 150 micromhos per centimeter(pmhos/cm), the water is sent back to the VC unit for 

reprocessing. Concentrate from the VC/MEMS units is collected, sampled for waste 

characterization, and sent to Building 374 for saltcreting (EG&G 1993ii). 

. 

Each VC/MEMS system has a design capacity of 540,000 gallons per month for a total 

of 1,620,000 gallons per month @G&G 1993ii). Becau the limited operational 

history of these units and the large volume of wa uiring treatment, the 

available capacity of these units for treatment of i own at this time. 

Similar to Building 374, the VC/MEMS uni 

also have limitations on chloride an 

can be treated (EG&G 1993kk). 
eliminated with the addition of a 

,OOO pCi/L) concentrations that 

of these limitations could be 

roxide unit (EG&G 1993jj). 

Building 774 - waste treatment 

d currently functions as a pretreatment facility for 

inoperable (EG&G 1993ll). 

A precipitation process similar to that described for Building 374 is conducted; liquid 

effluents are sent to Building 374 for further treatment. The concentrated wastes are 

saltcreted and stored (EG&G 1987). Building 774 could pretreat incidental waters having 

high concentrations of radionuclides. However, incidental waters having high 

radionuclide concentrations are unlikely to be present based on historical information. 
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Solar PondL The SEPs are located to the east of Buildings 774 and 779. They are 

currently scheduled for closure, and new inputs to the ponds are prohibited. They 

contain water that will be treated by either the evaporators in Building 374 or 910 

(EG&G 1993ii). 

Although not a designed water treatment facility, the SEPs were a part of the treatment 

facilities on the RFP site. The SEPs were designed to hold wate 

solids to settle to the bottom to eventually form pondcrete. 

directly to the atmosphere, and solar evaporation occurs 

gallons per month (AS1 1991d). The SEPs currentl 

tside the Protected Area 
from RFP, but does 

s of Building 559, the 

to the east. 
currently receive some incidental waters 

The STP is designed to tr 

Influent to the STP flows equalization basins (Building 990) 

within the sew a flow-equalized two-train continuous flow 

y polymer/alum enhanced postsecondary clarification, 

Effluent water is sampled and released to Pond B-3 when it meets applicable water 

quality standards as defined by the current NPDES discharge permit (EG&G 1992a). 

Figure 7-10 schematically shows the layout of the STP. 

The facility can treat dilute ( < 2.5 milligrams per liter [mg/L]) concentrations of organic 

chemicals and can remove some metals and radionuclides at low concentrations. There 

is some concern for the problems that would result from the introduction of toxic or 
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radioactive contaminants to the digesters, which could potentially cause system upsets or . a  
sludge disposition problems (EG&G 1993mm). Discharge from the Building 559/561 

foundation drain is currently being treated by the STP. This water has low levels of 

carbon tetrachloride, which the STP is treating at concentrations of less than 500 parts 

per billion (ppb) (EG&G 1993mm). 

The design capacity of the STP is 21,000,000 gallons per month, 

is limited to 15,000,000 gallons per month by operational co 
receives an average of 4,500,000 gallons per month, 

to 9,500,000 gallons per month (EG&G 1993mm). 

at the STP for the treatment of incidental water 

limitation of approximately 2 to 2.5 mg 

NPDES permit), most incidental waters 

organics can be sent to the STP without 

addition to the new 

ntal concentrations of 

STP personnel indicated th 

the STP. Two are located 

itoring stations are associated with 

ted at the final outfall, and the other 

monitor. These locations are shown in Figure 

g includes radionuclides and chlorine (EG&G 

classified, but it is not known where this information can be found (EG&G 199300). 

Advantages of the STP for the treatment of incidental waters include the large available 

capacity, the ability to handle high suspended solids, the ability to treat low levels of 

organics, and the ease of transport (Le., waters can be discharged into the nearest sewer 

manhole). 
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Disadvantages include potential upsets to the activated sludge organisms if metal or 

organic concentrations are too high, and potential waste disposal problems for metal or 

radionuclide-laden sludges. If contaminated waters are treated at the STP, hazardous' 

waste will be generated in the sludges that will require appropriate disposition. 

Table 7-7 outlines the current methods for disposing of the various wastes that are 

generated from the treatment facilities at Rocky Flats. 

7.6.2 Potential Treatment Technologies 

Because the locations and characteristics of incidenb waters can be highly viLIIdble, 

treatment of incidental waters originating within the Industrial Area requires that 

equipment or facilities be either portable or easily added to an existing water treatment 

facility. Table 7-8 shows technologies evaluated as potentially applicable to Industrial 

Area incidental waters. Some of the technologies have undergone pilot testing, others 

are st i l l  in the R&D stage and have not been field-tested, and still others use available 

proven technologies. Potential technologies discussed below include a variety of physical 

and thermal processes. Chemical and biological processes, such as redox, chemical 

precipitation, or trickling filter technologies require a level of process control evaluated 

as unachievable for the highly variable nature of incidental waters and were not 

considered further. 

Portable Colloid Polishing Filter Method (CPFM). CPFM uses a mini-clarifier, bag 

filter, colloid filter, and chemical and mechanical mechanisms to treat water for low-level 

radionuclides, solids, and metals. This technology was successfully pilot tested at 5 gpm 

(216,000 gallons per month) as part of site-wide treatability studies (EPA 1993b). This 
technology is applicable to waste streams with low influent concentrations with a removal 

efficiency of approximately 90 to 99.6 percent. 

l 

a 



TABLE 7-7 
Industrial Area IM/IRA/DD 

Current Disposition of Water and Waste 
at Active Treatment Facilities Rocky Flats Plant 

Treatment Facility Water Disposition Waste Disposition 

0 

OU1- UVPeroxide Feeds into effluent tanks Ion exchange resins are 
to be sampled, then released purged periodically and 
to the South Interceptor Ditch stored until they can be sent 
system or retreated if sample 
levels are unacceptable. 

Discharges directly into So 
Walnut Creek. 

Nevada Test Site. 

OU2 - GAC unit AC and filter bags are 

374 - Process waste Wet sludge is saltcreted and 

774 - Old Process Waste 
stored onsite. 

Wet sludge is saltcreted and 
stored onsite. 

910 - Portable Ev 

Solar Ponds ater is evaporated directly into Sludge and sediment are 
pondcreted and stored onsite. the air. 

STP Collected into effluent tanks 
to be sampled, then released 
to the B series ponds. 

Dried sludge is packaged and 
shipped to the Nevada Test Site. 

Notes: 
GAC = granular activated carbon uv= ultraviolet 
STP = sewage treatment plant 

References: RFP Mission Tranrition Program Management Plan, Appendix A-3 @G&G 1992a) 
and Operational Safety Analysis reports (EG&G 19920; EG&G 1993ii) 
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TABLE 7-8 
Industrial Area IM/IRA/DD 

Potential Treatment Technologies for Incidental Waters 

Commercially 
available 

Treatment Description 
Technology 

Keddy 1989 

Contaminants Portable Unit Availability References 
Treated Capacity Range Status 

Pilot testing 
only 

Membrane Separation 
(Ultrafiltration, 
Hyperfiltration, 
Reverse Osmosis) 

DOE 1992f, 
EPA 1993b 

Portable Colloid 
Polishing Filter 
Method (CPFM) 

Bench-scale 
testing only 

~~ ~ 

Filtration of ion Salts, dissolved org 

SAIC 1993 
~ 

Solar Catalytic 
Detoxification with titanium oxide catalyst 

Ion Exchange (E) 

Hollow tube kynar panel 

exposed to UV radiation 

Gravity or pressure fed 
tanks with resins that 
remove contaminants by ion 
replacement 

Gravity or pressure fed 

remove contaminants by 
adsorption 

Granular Activated 
Carbon (GAC) tanks containing GAC 

Commercially 
available 

flats\im-ira\pd\table7.8 March 7, 1994 

DOE 1993, 
Keddy 1989 

Commercially 
available 

DOE 1993 



Table 7-8 (cont’d.) 

Treatment Description Contaminants ~ Portable Unit Availability References 
Technology Treated Capacity Range Status 

Particulate Filtration 

Enzyme Treatment 
(Biological) 

Trickling Filter 
(Biological) 

~~ 

Chlorinol y sis 
(Chemical) 

Oxidation - 
Chlorination, 
Omnation, H202, 
KMnO,, Chlorine 
Dioxide, 
Hypochlorites 
(Chemical) 

Media (sand) or sieve 

N/A 

Water is pumped into a 
reactor vessel, mixed with 
oxidizer, exposed to W 
radiation, produces COz, 
H20, and innocuous salts 

~~ 

Suspended solids (> S p ) ,  
rads metals adsorbed on 
particles 

02; no tars, benzene, 
aromatics 

Dilute aqueous wastes < 
with organidinorganic 
compounds; requires 
controlled reactions; 
sludges and liquids only 

20-100 gpm 

N/A 

N/A 

Commercially 
available 

N/A 

N/A 

NIA 

Bench-scale 
testing only 

DOE 1992f, 
Moritz et al. 
1992 

EPA 1989a 

EPA 1989a 

EPA 1989a 

EPA 1989a, 
Keddy 1989 
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Treatment 
Technology 

Description 

Precipitation 
(Chemical) 

Reduction - SQ, 
Sodium Horohydride 
Sulfate Salts, 
Ruthenium Tetrozide 
(Chemical) 

Gravity Separation 
(Physical) 

Metal Binding 
(Physical) 

flats\imira\pd\tablc7.8 Marrh 7, 1994 

Table 7-8 (cont'd.) 

I 

Compounds are reacted with 1 

insoluble salts 

NIA 

NIA 

NIA 

Contaminants 
Treated 

Portable Unit 
Capacity Range 

Availability References 
status 

Aqueous 
organiclinorganic waste 
with metals; requires 
optimum pH for specific 
mix of metals present, 

Metal-contaminated 
aqueous waste streams, 
leachate, or groundwater;< 
metal concentrations 5 0 -  
1,ooO ppm 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

EPA 1989a 

EPA 1989a 

EPA 1989a 

EPA 1989a 

I 
' I  



Treatment 
Technology 

Pure Oxygen Burner 
(Thermal) 

Ultrox - uv 
RadiatiodOxidation 
(Chemical) 

Supercritical Water 
Oxidation (Thermal) 

gpm = gallons per minu1 
NIA = not available 
UV = ultraviolet 

Table 7-8 (cont’d.) 

Description Contaminants 
Treated 

pressurized and mixed to 

te 

Portable Unit 
Capacity Range 

Availability 
status 

~~ 

e .  

References 

NIA 

-25 gpm 

NIA 

NIA 

Bench scale 
testing only 

Developing 

EPA 1989a 

Keddy 1989 

~~ 

EPA 1989a, 
Keddy 1989 
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Granular Activated Carbon. GAC is a proven, commercially available technology for 

the treatment of a broad range of organic contaminants. The compounds are removed 

by adsorption to the activated carbon molecules. Treatment efficiency is correlated to 

retention time (Le., contact time) within the GAC tank, which is a function of the flow 

rate and tank size. Removal efficiencies of 99 percent have been demonstrated with 

carbon tetrachloride, TCE, and TCA as well as pesticides, chloroform, and 
trihalomethane 0. Portable GAC units are limited by the s oad restrictions 

of the vehicle transporting the GAC units. GAC is genedl 

concentrations (as long as contact time is maintained) 

down rapidly. 

Solar Catalvtic Detoxification. Solar catal s UV radiation in the 

presence of a catalyst to destroy organi ging their chemical 

is being developed and tested 

photoreactor development 

ewable Energy Laboratory 

reactor is a portable, inexpensive, 

has demonstrat 

culating system exposed to the equivalent of one sun 

search on this technology is continuing but is currently 

Ion Exchange. Ion exchange technology is a proven and commercially available 

treatment technology for dissolved metals, some inorganics, and some radionuclides, in 

particular, radium and uranium. Undesirable ions are replaced with other ions, typically 

H+, Na', C1- or HCO;. Undesirable ions remain attached to the ion exchange resin. 

Ion exchange systems are easy to operate, can handle a fluctuating feed rate, and can be 

built on a small  (Le., portable) scale. However, ion exchange systems generally target 



specific contaminants, and yield a concentrated waste stream requiring further handling 

and disposal. 

Membrane Separation Technologies. Membrane separation technologies include 
ultrafiltration (UF), hypefiltration (HF), and RO. All of these technologies use pressure 

and semipermeable membrane to separate non-ionic materials from a waste stream based 

on molecular weight. These membrane technologies are ularly effective for the 

removal of dissolved solids, large organic molecules, x metals. HF removes 

species having molecular weights between 100 

well as non-ionic species. Each of these 

influent in order to prevent fouling branes. Generally, membrane 
separation technologies are not ap ithout initial pretreatment for 

limited to the suspended range (Le., >0.45 micron) 

t on aqueous organic contaminants. Filters are available for 

ns and are generally of two types. Media filters use granular 

coal to trap suspended particles as water percolates through them. 

Media filters are generally used for wastewaters containing coarse suspended solids at 

greater than 30 mg/L concentrations. Strainer type Nters use a mesh or fabric rated for 

a certain size particle such as 1, 10, or 30-micron, and are generally used for dilute 

waste streams of less than 30 mg/L TSS. Microstrainers having a filtration rating of 20 

to 70 microns have been tested on surface waters at RFP, but have proven ineffective on 
dilute waters where TSS was below 20 mg/L. Bag filters have also been tested and 

shown 99 percent removal efficiency at both 10-micron and 30-micron size ranges, and 
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greater than 94 percent efficiency at 1-micron and 5-micron sizes for influent water at 

less than 20 mg/L TSS (Moritz and Olthos 1992). 

7.7 DATA GAPS, DISPOSITION, AND PROCESS NEEDS 

Data gaps, disposition, and process needs for the RFP IM/IRA are discussed in this 

section. 

7.7.1 Data Gaps 

Area. It is important to fully understand 

system at RFP to make accurate r m m  

discussed below. 

r and foundation water 

formational gaps are 

The current procedure cove 

drain or building su 

CDIW, does not cover foundation 

ot require in-depth sampling and 

unknown. The foundation drain monitoring 

Water Division has generated a great quantity of data; 

management program. nsolidation of existing foundation drain, building sump, 

and other incidental water data could be used to assist in locating and characterizing 

contamination within the Industrial Area during D&D. 

A complete understanding and characterization of incidental waters including foundation 

drain waters does not currently exist. Major data gaps include the volume of flow at 

specific foundation drain locations, a lack of information on specific contaminants, and 

poor sampling coverage of foundation drain locations. It appears that some foundation 
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drains are being sampled in inappropriate locations, and other key sampling locations are 

not sampled at all. Discussions of some of these cases follow: 

e Building 111: The outfall appears to be to a drainage ditch to the north of 

Building 111, but the sampling location is a sump that is located in the southern 

area of the building. It appears from utility and engineering drawings that this 

sump is not connected with the foundation be connected with the 

floor drains in Building 111. The is not currently being 

sampled. 

e Building 371/374: Six outfalls are drawings and by 

the building personnel. locations are visible, and 

only one is being according to Surface 

Water Division but visible seepage 

was found 6, 1993. This 

sampled. - 

seepage sho d other outfalls need to be located and 

correspond with 

of Building 

e 

sampling location might be at the southwest corner of Building 707 where the 

foundation drains join the storm drains that run to the east along the southern wall 

of the building. A concrete clean-out port is at this location that could possibly 

make a good sampling port; however, it was not possible to verify this. 

e Building 771: The current sampling location for the foundation drains in Building 

771 is a metal grate located near the northwest comer of the building. This grate 

appears to be connected with one of the five foundation drain exit points. This 
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grate is covered with sediment, and appears to no longer be a suitable sampling 

location. Four of the five foundation drains lead to Manhole #3 located near the 

northwestem comer of Building 771. This manhole is a potential sampling port 

for future sampling of Building 771 foundation drains. The destination of the 

effluent from Manhole #3 is unknown, and one of the foundation drain outfalls 

was not located during site walks. 

e 

drains for Building 991 have all been rerouted t 

building that is currently being sampled as 
program (EG&G 1993pp). According to 

building manager (EG&G 1993qq), s join the sanitary sewer 

system and run northeast from th building. Currently, 

A series of manholes s are believed to join the 

sewer lines could . It is recommended that these 

manholes be evalua tion drain sampling location. 

There is some dation drains actually. originate and daylight. 

roblem with Buildings 371, 771, 865, and 991. 

V The ultimate destination of the water from some of the building sumps is unknown. 

Some, but not all, of the building sumps are routed to the process waste system. It is 

necessary to know these other destinations to fully understand the sump collection 

system, but this information is not available. 

In some areas, the foundation drain sampling locations suddenly went dry. It is 

necessary to understand what happened in the areas with "dry" sample locations to 

change the flow. If construction in the area has rerouted these drains or capped them, 

documentation on where, when, and how this was performed needs to be made available. 
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If the pipes have broken or collapsed, this needs to be verified also. This information 

may be incorporated as part of the Industrial Area RI. 

Information concerning the new NPDES permit for RFP and how this permit relates to 
incidental waters and the Industrial Area in general is an additional data gap. This issue 

is discussed in the following section. 

7.7.2 Disposition 

Complicating the potential disposition of 
(including foundation drain waters) is an 

NPDES discharge permit for the S 

Area IM/IRA/DD because certain 

Industrial Area 

the current RFP 

n is relevant to the Industrial 

it are expected to address the 

buildings within the I 

the SlT is a 

drain effluents for TTO. A numerical standard for 

ue of 2.1 mg/L is currently being discussed by the 

wed without additional pretreatment. -Waters testing above the 

sferred to a storage facility and treated by an appropriate method. standard would 

This TTO standard is based on EPA literature that recognizes that activated sludge 

processes similar to those at the RFP STP are capable of treating low levels of organic 

chemical contaminants. Uncontaminated foundation drain waters, as defined by the 

NPDES permit, would continue to be discharged to surface water. This potential new 

permit provision is a direct result of the detection of carbon tetrachloride in Building 559 

and is seen as a way to clarify the level of organics contamination in incidental waters 

that is allowable to be input to the STP. 
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As mentioned previously, incidental waters other than foundation drain waters (such as 
groundwater encountered and pumped out during excavation activities and water within 
secondary containments) are currently covered by existing approved procedures. The 

requirements for incidental waters disposition can be summarized as capture, hold, 

analyze, and dispose of, as appropriate. The analytical suite for incidental waters 

includes pH, conductivity, nitrate, gross alpha, and gross beta only. Other parameters 

may be monitored depending on location and the presence of 

contaminants. Disposition of the incidental waters (after recei 

Addition of the TTO standard to the incidental waters 

the previously discussed NPDES permit provision 

incidental waters to the sanitary sewer, which curre uire special treatment. 

waters particularly with res 

Industrial Area. Both iss , the primary process wastewater 

ms the continued reuse of product 

issue deals with a potential Waste Water 

the building under existing hazardous waste 

ce, and continued reuse of product water, most 

Treatment Unit 

Building 374 collects and treats process wastewaters, and discharges (recycles) product 

water to the 374 cooling tower and the RFP steam plant, as a "commercial substitute" 

for raw water. The presence of di(2-ethylhexyl)phthalates, a common plasticizer, in RFP 

laundry wastewater, which is influent to the Building 374 treatment facility, affects this 

commercial substitution classification of the product water. This compound results from 

the washing of plastic-soled booties, is not classified as a hazardous waste, but is not 
treatable at Building 374. To claim a commercial substitute designation for the product 
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water, the water must be substantially equivalent to a raw water and/or meet Safe 

Drinking Water Act Maximum Contaminant Levels. Incidental waters generated by 

D&D activities, as well as other environmental incidental waters, must be monitored 

closely to prevent a similar situation from occurring. Without the "commercial 

substitution" of Building 374 product water for raw water, the volume of water to be 

handled under RCRA and/or the Industrial Area IM/IRA/DD increases by approximately 

13 million gallons. 

The second issue pertaining to disposition of Ind tal waters concerns 

a hazardous waste treatment facility under 

issue is whether Building 374 can 

under 6 CCR 1007-3, and instead 

CWA. To meet the r 

e hazardous waste regulations 

NPDES permit system of the 

er" under 6 CCR 1007-3. 

on efforts were nearing completion as of February 1994 to 

uilding '374 meet the required definition (EG&G 1 9 9 3 ~ ) .  

of the CWA. EPA policy adopts a broad interpretation that considers any treatment 

facility upstream of a permitted treatment facility (in this case, the STP) to be "subject 

to" Section 402. CDH contends that the Building 374 facility is not specifically included 

in the permit thus it is not "subject to" Section 402. This difference of opinion will 

probably be resolved by including Building 374 as a specific permitted discharge point 

in the new permit; however, there is no defined time frame for issuance of the new 

permit (as a result of other issues). 
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The importance of the WWTUE lies in the monitoring and reporting requirements under 

the different regulations. Monitoring and reporting requirements for Building 374 under 

CHWA regulations are extremely stringent. Effluents are analyzed on a monthly basis 

for a full suite of parameters. Influent sources to Building 374, including incidental 

waters, must be fully characterized, and updated annually. Tank inspections are 

performed on a daily basis. All aspects of operations must be fully documented and kept 

on file for three years. Notices of Violations are issued for 

as conductivity and pH, and reporting is limited to 

averages. Sending incidental waters to Building 37 
under CWA regulations than under RCRA regula 

7.7.3 Process Needs 

Technologies appropriate t 

based on assumed types 

must meet certain criteria, 

tuents, and estimated rates of flow. 

solved metals, radionuclides, and 

gher mobility in water than the other types of 

ntrations of constituents are expected to be relatively 

dilute; thus, selec 

treatment at low concentrabons. 

With the exception of organics, existing facilities at either Building 374 or the STP are 

capable of treating the vast majority of low-level contamination. For treatment at 

Building 374, high levels of suspended solids are also a concern. These facilities could 

continue to be used, with the addition of pretreatment at the source as needed. 
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0 Because of the diverse locations of incidental waters and generally low concentrations, 

pretreatment technologies should have the following characteristics: 

1. 

2. 

3. 

4. 

Portable. Treatment systems that can be moved in and set up quickly at varying 

locations will alleviate the need for large storage or the need to transport suspect 
waters via tanker truck to a central storage louttion. 

Modular. The diversity of potential con ires a diversity of 

treatment technologies. These technologi need to address all 

potential contaminants but must be ority of credible 

contaminants. 

In fluent/Effluen t Tankage. 
flow control to neux  

to 10,OOO gallons allows for 
allows for water 

are not expected 

n of TSS will be necessary to protect or enhance 

reducing metals 

New facilities/techflologies used for treatment of incidental waters should incorporate, 

as possible, the availability of Building 374 and the STP for further, more complete 

treatment. Assuming that some type of treatment is indeed necessary, the preference is 

to transfer this water directly to Building 374 or the STP without additional pretreatment. 

Analytical results will determine this need. In the primary scenario of concern, 

incidental waters will contain dilute concentrations of organic chemicals above that which 

can be treated at the STP, thus precluding treatment at either the STP or Building 374. 

Pretreatment using portable GAC units is the most versatile method of reducing 

contaminant concentrations to a level that can then be sent to the STP. A portable GAC 
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unit can also be used on a dilute mixed waste stream before transport to the 231 tank for 

treatment within Building 374. 

Conversely, if the concentrations are low enough, it is possible that a portable facility 

may be able to effectively treat incidental water so that it can be released to the 

environment. Packaged mobile treatment facilities (tractor/trailer size) that use 
modularized processes to treat for a broad range of contaminants in 

organics, and some radionuclides are commercially available. 

have design flow rates up to 15 gpm. 

Use of existing facilities at OUl,OU2, Building 91 

of incidental waters is not recommended. 

appropriate to some incidental waters, but 

diversity of waste streams without substan 

e specific capabilities 

to handle the expected 

trofitting would likely 

specific waters. 

NPDES permit sets a limit on the amount of discharge allowed, it will be necessary to 

know if that limit might be exceeded. A recommendation for incidental water disposition 

at this point would be premature and could possibly lead to future problems. Therefore, 

a new concept of "tightening the net" in the manner of the DGOs is the current goal. 

a .. 

To understand the incidental waters, which include foundation drain and building sump 

waters, at RFP, it is necessary to first enhance the current monitoring and incidental 

waters management program to be consistent with the concept presented in the draft 



NFDES permit. The following list consists of recommendations for improving the 

Control and Disposition of Incidental Waters (EG&G 1993~) document and 

incidentaVfoundation waters management: 

Include waters from foundation drains, building sumps, valve vaults, pits, and 
subbasements as a part of the incidental waters in the CDIW if they will not be 

managed under the NFDES permit. 

Revise the frequency and analyte list for 

to be consistent with the RFP sto 

established for the entire FWP TC 

serves two purposes. The le to be characterized and an 

appropriate treatment desig be determined. Additionally, 

flow rates should be mo cidental water quantity and 

seasonal v a n i a t i o f i  

toring program 
line should be 

these analytes 

rs procedure to include ?TOs as a standard 

analysis and set the control limit at 2.1 mg/L, as is 

the NPDES permit. 

s and concentrations of potential contaminants by tabulating 

d building sump water quality data. 

Begin investigating portable packaged treatment and pretreatment facilities capable 

of handling expected volume, type, and concentrations of contaminated incidental 

waters. 

Pursue dedicated tanker truck(s) (minimum 10,000-gallon) for interim storage 

and/or transport of incidental waters or provide adequate storage facilities. 
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0 Expand the parameter list and frequency of monitoring of foundation drain waters 

for buildings undergoing D&D activities, if appropriate. It is recommended that 

monitoring be done for the entire COPC list for the subbasin in which the 

building is located. This list may be very broad at first, but as monitoring 

continues, it can be condensed. 

0 Implement administrative policies to ensure that 

activities are monitored and disposed of according 

0 Revise the foundation drain monitoring pro & w e  proper 

locations are being sampled. 

0 

Verify foundation d 

individual 

Table 7-9 shows the treatment facilities currently on plant site that can treat potential 

contaminants that may be found in incidental waters. This table does not reflect available 

capacity and is meant to be used as a general guide for incidental water disposition. It 

is important to note that currently there are no facilities onsite that appear to have the 

capability of handling water with all of the possible contaminants. Some existing 

facilities, however, could be modified. For example, a GAC pretreatment unit with 

storage capabilities large enough to store the incidental waters during periods of full 
capacity could be added to the Building 374 process waste facility. This larger capacity 
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and GAC unit would allow organic compounds to be treated that Building 374 cannot 

currently treat. 

a . .  
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INCOMPLETE DOCUMENT 

This document was distributed in an incomplete 
state, and the microform copy is representative 
of the paper copy. Section 7.1 was not listed in 
the Table of Contents. If replacement pages 
are distributed, they will be microfilmed and 
included in the Administrative Record file. 
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APPENDIX 7.1 

DETAILED DESCRIPTIONS OF BUILDING FUUNDATION DRAINS AND 
PATHWAYS AT ROCKY FLATS PLANT INDUSTRIAL AREA 

- 

BUILDING 111 (Iicgu~ A-1). 

The "Basement Floor Plan" drawhgs show a 4-inch tile 

the basement foundation. It is unknown what bac 
and foundation was used during the constructio . Thefinishedgrade 

elevation of the 

t the southern end 
ward the northeast corner of the 

around the perimeter of 

drain is shown as being 6,025.0 feet, loca 

of the basement. The slope of the 

basement where the invert el 

The outfall location is not shown on the engineering 

e northwest comer of Building 111 to a 

This drainage area then flows into North 

. During a site walk on December 6, 1993, this 

tified. A possible outfall location, however, was 

e location where the suspected outfall was identified. This 

usually dry, and sampling in the past has not detected any contamination. It is known 

that the foundation drain pipe has been rerouted as a result of the recent construction of 

Building 115. Although it is not certain where the foundation drain was rerouted to, 

Building 115 personnel speculate that the pipe was c o ~ e ~ t e d  to the sanitary sewer. This 

speculation has not been verified, however, and it is recommended that the Building 11 1 

foundation drains be dye tested to determine the correct outfall location. 

7.1-1 



Another sampling location is associated with Building 11 1. BS-111-2 is a building sump 

located in the southern part of the building's basement. This sump is believed to be 
collecting discharges from floor drains in Building 11 1. It is not certain if there is a 

connection between this building sump and the foundation drains. 

BUILDING 124 (Figure A-2). 

According to the "Foundation Plan" drawings for Build 

perforated corrugated 
bacldill material that was used around the drain sys 

The finished grade elevation is approximately 
elevation is shown as being 6,028.73 feet at the 
of the drain is toward the east, where it 

side of Building 124. The low point in 

this manhole. Accord 
inch pipe to an outfall 1 

then flow down into the 

ere is a 6-inch 

western wall. The slope 
located near the eastern 

as being 6,027.0 feet at 

the manhole is through a 15- 

and then to pond C-2. 

t is not known if the foundation drain was sealed 
The date that the outfall was discontinued has not been 

determined, either. speculates that the 15-inch discharge pipe was co~ected 

This storm drain runs 

to the east and outfalls on the southern hillside south of Building 664. The outfall is 

sampled under the current foundation drain sampling program as FD-444/460. This 

to the south of Building 124. 

connection to the storm drain has not been verified, however, and it is recommended that 

the Building 124 foundation drains be dye tested to determine the correct outfall location. 

7.1-2 
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BUILDING 371/374 (Figurn A-3, A-4). 

The "Area Plot Plan, Foundation, and Storm Drains" drawing shows six outfall locations 
labeled with FD-371 numbers. Three of these locations are for Building 371/374 and the 

other three are for the 517/518 substations located to the east of Building 371/374. The 

foundation drains around the perimeter of Building 371/374 are shown as being 8-inch 
porous concrete (PC) pipe; the drains underneath the buil shown as being &inch 

drains. Outfall location FD-371-1 is the storm 
the Building 371/374 and is described on 

Outfall FD-371-2 is shown as being the 
drain system. The outfall locati 
of a drainage ditch located to th 

Same drainage ditch as FD-371-1 

to the 517/518 s 

subbasement fou 

the southern edge of 

ment foundation 

-371-2 are to the southern end 

74. FD-371-3 is located in the 

e north of a small road leading 

g the discharge location for the 

ilding 371/374. The invert elevations of the 

shown on the figures. The finished grade 

on the drawings as being approximately 5,990 

71-5, and FD-371-6 are the subdrain system around the 5 17/5 18 

s are shown as &inch PVC pipe. The backfill material used 

around them is unknown. FD-371-4 runs to the south and discharges in the drainage 

ditch southwest of FD-371-3 on the south side of the road to the substations. The outfall 

locations for FD-371-5 and FD-371-6 are to the east of the substations to the drainage 

ditch that runs to the north of Building 771 where they join the discharges from FD-371- 

1, FD-2, FD-3, and FD-4. The water eventually enters North Walnut Creek and the A- 

series ponds. 



During the site walks, only two of these outfalls (FD-371-2 and FD-371-3) were located. 

Outfall FD-371-2 was observed to be damp with no measurable flow. Outfall FD-371-3 

was observed to have considerable flow. It was stated by the Surface Water Division at 

Rocky Flats that the basement and subbasement drain systems were c ~ ~ e ~ t e d  and that 

all of the discharge is through outfall FD-371-3. The exact locations where the systems 
were c ~ ~ e ~ t e d  and the date at which this occurred have not been determined. It is 

known that these systems are c o ~ e ~ t e d  because the roo 
were previously c o ~ e ~ t e d  to the basement foundation 

events there is only a very small increase in flow rate a 
significant increase in flow rate at the FD-371 

is believed to be groundwater that enters the 
to FD-371-3. Foundation drain outfalls FD- 
located during site walks. 

Currently, two samplin uilding 3711374. The first 

located near where the outfall for 

g from it on a continuous basis. It has 

ensate @G&G 199300). This location is 

are analyzed for the Same parameters as are 
and sump locations. The second location is at the FD- 
ples were also collected from the drainage ditch in a 

FD-371-1 is shown. Thi 

371-3 outfall. 

identified as FD-371-Composite. Because of the historical data from surface water 
sampling locations further downgradient and the monitoring performed through OU6, this 
location has been deleted from the sampling program. 



BUILDING444 (F' igu~A-5) .  

The "Foundation Plan" drawing for Building 444 shows a &inch foundation drain around 

the basement foundation. The foundation drain material or backfill material is unknown. 

The invert elevation is shown to be 6,008.25 feet around the entire basement except for 

in Artxi Way 2 at the southern end of the basement where the invert elevation is shown 

where it is treated in Building 374. 

BUILDING 447 (F'igu~ A-5). 

drain around the 

s and the finished grade elevation are not shown. 

is shown as 6,018.0 feet located at the center of the 

tor drain line" at the northern wall of the building and at the 
and 6,005.0 feet, 

respectively . 

In the past, the outfall for the "interceptor drain line" was located on the hillside south 

of the plant site. This outfall was rerouted in 1986 to the storm drain that currently 

outfalls south of Building 664. This outfall is sampled under the current foundation drain 

sampling program as FD-4441460. 
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BUILDINGS 559/561 (Figure Ad). 

Engineering drawings for Building 559 do not show a foundation drain system for the 

building; however, there is a foundation drain for the tunnel that runs between Buildings 

559 and 561. An as-built drawing of Building 561 shows a pit with a 6-inch foundation 

drain around its exterior located in the northeast corner of the building. A similar pit 

was constructed with a &inch helcor foundation drain around the 

between the buildings. The discharge from both of the 

located near the northwest corner of the Buildin 

elevation for the Building 559 foundation drain i 

the center of the northern wall of the 

foundation drain at a low point invert el 

to the Building 561 pit 

In the past, the water coll 

drains to the west of the 

est through a series of storm 

nto the hillside west of Building 516. 
e discharge flowed north past the 

k, which flows eastward to the A-series 

in the past but was deleted from the sampling 

etermined to be a more representative sampling location 

Elevated levels of trachloride have been detected in FD-559/561, and in March 

of 1993, the discharge pipe, which c o ~ e ~ t e d  to the storm drain that became FD-516-1, 
was cut and blanked. All of the discharge from FD-559/561 is currently being routed 

to Building 560 where it is fed into the sanitary sewer system to be treated at the STP 

(EG&G 1993aa). 



BUILDING 707 (Figure Ad). 

The as-built engineering drawings show a &inch subsurface drain system beneath the 

building. This drain system slopes towards the west and ties into a pipe that runs along 

the western side of Building 707. This pipe ties into a storm drain that runs to the east 

at the southwest corner of the building. The storm drain collects surface water from the 

storm drain that leads eastward to the B-series pon 

foundation drain material is currently unknown, 

th Walnut Creek. The 

on drains are shown as 
the drains and the 

invert elevations are shown in Figure A-6 

The current sampling points for B 
tower to the south of Building 70 

of the water in the val 

vault located next to the cooling 
750 culvert outfall. The source 

a sump in the basement of Building 

m reviewing engineering drawings, it is 

e foundation waters of Building 707. The 750 

y basis. The sample identification for this location 

from what is described as a "process drain manhole" outside 

longer sampled because the drain has been dry for one-and-one half years (EG&G 

199300). 

During the site walks, a clean-out port was observed at the southwest corner of Building 

707 which may be an access port to the foundation drains. It is recommended that this 
clean-out port be investigated as a possible access point for future sampling of Building 

707's foundation drains. 



BUILDING 771 (Figure A-7). 

The Foundation Drain Plan, Underground Piping, and Sewer and Drainage Lines 
drawings show the layout of the foundation drain system for Building 771 and three 
associated outfall locations at the northwest corner of the building. 

pipe near the northwest corner, and a system of storm d 

northern wall. There are five exit points for th 
and two along the western wall. 
northernmost drain on the west wall all 1 

#3. The storm drains under the buil 

Th northern wall and the 
at run through Manhole 

floor drains within the 

discharges. Engineering and Utility 
drain system to the northwest and flowing 

wn as SW-91. Several EG&G personnel have 

anhole #3 was rerouted to the small pond to the north of 

ocumentation is available to verify this information. 
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The fifth and southernmost drain is a Qinch cormgated metal pipe that runs briefly to 

the west and discharges to the surface. This water most likely joins the drainage that 

flows to the north and then runs east via North Walnut Creek to the A-series ponds. 

This outfall has not been located during site walks. The addition on the west side of the 

building has a Qinch vitrified clay foundation drain that discharges to a Qinch cast iron 
storm drain that flows to an outfall on the surface known as SW-91. The layout of the 

drain systems and the invert elevations are shown in Figure A-7. 



Four sample locations have been identified for Building 771. FD-771-4 is a foundation 

drain sample location that was discontinued because of the construction of the Perimeter. 

Security Zone. BS-771-2 and BS-771-3 are building sumps that were deleted from the 

current foundation drain sampling program because the sumps are currently being 

pumped to process waste. Currently, there is one sampling location for Building 771 

(FD-771-1). The current FD-771-1 may not be the same as the original FW771-1. A 

e original FD-771-1 was 
ty Zone. The current 

er of the old 776 
also discontinued because of the construction of 
sample point is a grate located 50 feet south 

guard post. During site walks, this I 
inches of mud and silt. 

BUILDING 774 ("igu~ A-7). 

The Foundation uilding 774 shows three foundation drain 

ilding construction incorporated a Cinch tile 

ng, which discharged to the ground surface north 

uilding. During construction of the northern addition, 

dation drain was rerouted to an 18-inch corrugated metal pipe 

northwest of Building 774 at FD-774-1. The additions on the 

sides of the building were constructed with 4-inch PVC foundation 

drains. The northern addition foundation drain flows to the north of Building 774 and 
outfalls at FD-774-2. The eastern addition foundation drain flows into a 6-inch 

corrugated metal pipe storm drain that runs northeast and outfalls at FD-774-3, which 

joins the french drain system. 

Two of these outfall locations, FD-774-1 and FD-774-2, were verified during site walks 

in November and December of 1993. Foundation drain FD-774-1 had a considerable 

flow of water that drained into a pond that is contaminated with PCBs. The pond has 



( a posted warning sign noting contamination. From here, the water flows to the north 
through a storm drain to a surface water outfall known as SW-91. Foundation drain FD- 
774-2 was dry, and according to the SWD, it has been for many years. According to 

the Building 774 building manager, the groundwater flow was disrupted when the 

northern addition was constructed @G&G 1993ll). Water is now collected in a basement 

sump and treated at Building 374. 

Sample locations FD-774-2 and FD-774-3 have never been 
SWD. Sample location FD-774-1 has been sampled a 

BUILDING 779 (Figure A-8). 

wings for Building 779 

wall of the building that runs 

to the east with a high point invert 

The foundation drain is then shown 

to the northeast corner. 

discharging onto the hillside north of the solar 

flow coming from it. It appears that this sampling location of the storm drain is to the 

east of the actual foundation drain outfall location. The discharge from both of these 
pipes flows approximately 50 feet down a drainage ana on the northern hillside where 

it is collected by the French Drain - Interceptor Ditch system. The water is ultimately 

treated by the Building 910 evaporators. Foundation drain outfall FD-779-1 has been 

included in the sampling program since its initiation in August 1977. 
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BUILDING 850. (Figure A-9) 

Building 850 is an office building, which was constructed in the 1980s. The building is 

not located near any IHSSs and hazardous materials have never been used or stored in 

the building. Building 850 currently serves as a cafeteria. Because of these reasons, 

drawings were not reviewed for this building. A foundation drain system does exist that 
runs south, past the fence line and discharges onto the south of the plant site. 

The runoff travels into the South Interceptor Ditch s 

BUILDING 881 (Figure A-10). 

The Foundation Drain Plan, Fou 

drawings for Building 881 sho 
discharging to different locations. 

Area Plot Plan, and Plumbing 

tionhnderdrain systems, each 

A foundation d 

inch perforated galvanized steel, except for 

ch vitrified clay pipe. Building 887, located to 

nstructed with a foundation drain system using 6- 
metal pipe. The Building 887 foundation drains are connected 

ndation drain system. The layout and invert elevation of the 

m ate shown in Figure A-10. The actual outfall location is shown 

as being at a concrete head wall on the southern hillside of the plant site. The outfall 

was sampled in the past as FD-881-1, but the outfall is no longer sampled under the 

current foundation drain sampling program. Currently, the discharge is collected in a 

sump located on the southern hillside and routed to the OU1 treatment system (EG&G 
1993bb). 

The second system is a storm drain network located underneath the building that appears 

to be for the roof drains of Building 881. The storm drain pipes are shown as being 8-, 



lo-, 12-, and 15-inch cast iron pipes. The system discharges to a 15-inch vitrified clay 

storm drain near the southeast wall of Building 881. The 15-inch vitrified clay storm 

drain outfalls on the hillside south of the plant site. The layout and invert elevations of 
the storm drains are also shown in Figure A-10. The outfall was located during an 

informal site walk on December 29, 1993. It is located approximately 50 feet to the east 

of the outfall for the Building 881 foundation drain system described previously. The 

outfall location was damp, but no measurable flow was observed t had a wetland 

appearance with numerous cattails. No previous or current occurred at this 
outfall. It is believed that the discharge is being collec 
located on the hillside that leads into the OU1 

verified. 

A utility tunnel drain system runs under 

intercept groundwater iVnd prevent the utili 

drain system to be 4-inch cas 
discharge from this system 

eved to be designed to 

g. Drawings show the 

located in the boiler room near the 

ations are shown in Figure A-10. 
81, which were sampled. One of the 

ed as being located in an elevator shaft by the 

uilding sump BS-881-2 is also the collection point for boilerroom. It 

being pumped to the sanitary waste system to be treated at the STP. Other sumps located 

in Buildings 881 and 891 are treated at the OU1 facility (DOE 19920. Currently, no 
building sumps in Building 881 are being sampled under the foundation drain Sampling 

program. 



BUILDING 883 (Flm~! A-11). 

The Foundation Plan and Foundation Drain drawings for Building 883 show a &inch 

perforated foundation drain for the building. Also, two building sumps are associated 

with Building 883. The sump located in the eastern side of the building is actually a 

floor drain that discharges directly to a storm drain that outfalls to a ditch east of the 

building. This outfall was not located during site walks. 

The other sump is located at the southwest come Engineering drawings 

to the foundation 

drains. Utility drawings show the sump h corrugated metal 

pipe storm drain that discharges t . This water then is either 

absorbed into the ground or beco ns off toward the 881 Hillside. 

The outfall of this storm drain w the site walks. The sump has 

gram since it began in 1977. It was 

to FD-883-1 in 1992. 

invert elevation of 5,988 feet, located at the southwest corner of the building. The drain 

flows to the east where it ties into a storm drain at the southeast corner of the building 

at an invert elevation of 5987 feet. The storm drain runs to the north along the eastern 

side of the building to the manhole. The second segment has a high point invert 

elevation of 5,988 feet at the southwest corner of the building and flows to the north 

along the western side of Building 865. It is joined about midway by another section of 

pipe that extends to the south along the western wall at an invert elevation of 5,987 feet. 
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The pipe then extends to the east underneath the building to the manhole at an invert 

elevation of 5,986 feet. 
.. 

It appears that water from the manhole is pumped through a 2-inch steel pipe that outfalls 
on the southwest corner of the guard post at the portal to the 800 Area. This pipe was 

observed to be discharging when it was checked on December 22, 1993. These 
foundation waters need to be dye tested for confirmation. The le on the eastern 

side of Building 865 is sampled under the current program 

Another sump is located outside the building near 

Building 865. This sump is currently sampled 
program as BS-865-1. There is no evid 

connected to foundation dmins in Build 

rawings that this sump is 

The utility drawings for B tion drain connecting to a 6- 

inch corrugated metal e western side of the building. The 
ole near the southwest corner of the 

ed a Cinch corrugated metal pipe along the northern and 

western sides of the ing 886 waste pit. The discharge from the 886 waste pit 

foundation drains is to a 6-inch corrugated metal pipe foundation drain along the tunnel 
running between Buildings 886 and 875. The discharge from the foundation drain is to 

a sump located on the eastern side of Building 875 known as FD-886-1. Original as-built 

drawings show a discharge pipe from the sump to the ditch south of the sump. 

Discharge from the sump to the ditch has not been confirmed, though it likely did occur 

in the past. The bacldill material used around all of the drains is shown as filter 

material, with 2 feet of Class 2 structural backfill on the surface. 
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Samples from both the sump and the manhole have shown detections of uranium in the 

water. As a result, they are pumped out by a vacuum truck and taken to Building 374 
to be treated (EG&G 199300). The sump and manhole have been pumped one or two 

times a week for approximately the last year (EG&G 199300). Neither FD-886-1 or FD- 
886-2 has been sampled since 1992 because they are being transferred to treatment. The 

BUILDING 910. 

The report entitled A Description of ins references a 

foundation drain for Building os 1992). This drain was not 

identified on engineering drawin s. The collection point for the 

drains is reported to be a sump f the building. Known as FD- 
910-1, the discharge nd surface northeast of the building. 

upport the existence of a foundation drain 

999 are all underground structures located to the north and west 

structures are all co~ec ted  to Building 991 by a tunnel. The 
Tunnel Plan drawing shows a &inch asphalt-coated perforated Armco pipe as the 

foundation drain. The backfill material around the drains is shown as being gravel. 

These foundation drains run to the east to Building 996, then go south along the tunnel 

to Building 991. The foundation drains then join a storm drain and outfalls to the west 

of Building 991 into a drainage ditch that runs south and east around Building 991 to the 

B-series ponds on South Walnut Creek. This outfall was not located during site walks. 

The S W D  has not located this outfall, and it is not being sampled under the current 



foundation drain sampling program. The foundation drains for the three structures are 

shown in Figure A-13. 

The Area Plot Plan drawings for Buildings 991 and 998 show &inch asphalt-coated 
perforated Armco foundation drain pipes. Building 998 foun rains start at the 

northeast corner and drain to the west, around the perimeter 

Building 991 drain system starts on the western wall 

wall. Drawings for Building 991 show the locati 
of building is shown as 

being 5,923.9 feet. The backfill maten 991 was coarse gravel. 

y located to the east of the northeast 

991-1. When the Perimeter Security 

current discharge location is unknown. It is 

d k n  was connected to the 8-inch sanitary sewer pipe 

building manager supports this possibility, the connection sti l l  has not been verified. 

A building sump is located in the southeast corner of Building 99 1. According to S W D  
personnel, SWD personnel were informed by Building 991 personnel that the foundation 

drain was rerouted to this sump (EG&G 199300). The current building manager has no 

knowledge of any construction within the last 10 years that would have rerouted the 

drains and believes the foundation drain waters to be flowing into the sewer system and 

(prpf) h \ ~ p v L Y \ ; m - i . 7 - A  U3/07/W 7.1-40 
100% RECYCLED 



a 

t 

in 1992 with the sample number BS-991-2. It appears unlikely that the foundation drains 

were rerouted to the sump, although the sump may be a collection point for groundwater.' ' 

Most of the underground structure for Building 991 is at an elevation 5 to 10 feet below 

the elevation of the foundation drain. There is also an 8-inch storm drain located in the 

utility tunnel under the northern half of Building 991. Drawings show that this drain 
connects to the foundation drain at the northeast corner of the building. 

side of the building to a 

e ditch that runs south 

Creek. This outfall 

t this has not been 

storm drain that outfalls to the west of Building 

is believed to be an outfall for Buildings 

verified. This outfall was not 1 

BUILDING 995. 

this facility does appear to have foundation 

g and utility drawings, it is not located in the 

sidered to be out of scope. Information on the 

is being researched as a part of OU8. 
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8.0 CONCElPTUAL SITE MODEL 

The conceptual site model for the RFP Industrial Area addresses the potential 

contaminant transport pathways associated with existing sources of contamination, 

including designated IHSSs in the nine Industrial Area OUs, PCB sites, UBC arm, 
routine effluents, and potential sources where release of chemicals may occur, such as 
product or waste storage locations, building-specific sou other possible sources 

in the Industrial Area. Contaminant migration fro r potential sources is 

d the occurrence 

of unplanned events. 

Development of the conceptual site conceptual models of each 

of the nine OUs in the Industri ific information from the 

evaluations of existing env s presented in earlier sections of 

taminant migration from sources in the 

ce documents were used including Guidance 

e for Superfiutd - Volume I ,  Human Healrh Evaluuh'on 

A conceptual site model generally addresses each component of a completed exposure 

pathway including the contaminant source, release mechanism, transport medium, 

exposure route, and receptor (Figure 8-1). However, for purposes of this document, 

only the contaminant source, release mechanism, and transport medium are evaluated in 
the Industrial Area's conceptual site model. Because this IM/IRA/DD focuses on early 

identification of potential contaminant releases from the Industrial Area, examination of 

potential exposure routes and identification of potential receptors were not included in 

the conceptual site model. 

(wpf) h:\wp\fl.ls\im-in\pd\sstioa.8 03/11/94 8- 1 
100% RECYCLED 



CONTAM I NANT 
SOURCE 

I 

v 
RECEPTOR 

FIGURE 8-1 
Industrial Area IM/IRA/DD 

Components of a Completed Exposure Pathway 
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8.1 CONTAMINANTS OF POTENTIAL CONCERN AND SOURCES . .  

The COPCs for soil, surface water, and groundwater were identified in Section 3.0 
(Appendix 3.1). The appendices also contain a separate COPC list for the airborne 

contaminant transport pathway (Appendix 3.2). The appendices provide a comprehensive 

listing of chemicals or radionuclides that may exist at the numerous potential contaminant 
release sources in the Industrial Area (Appendices 3. The extensive COPC 

list allows preliminary identification of contaminan st or that could 

potentially be released and transported in s 
sediment, or air. 

COIs were also presented in Sec 
potential releases associated with 

6 through 3.8) to address 

e number of COIs is also 

and to ensure that su 
list are included in 

ot on the COPC 

ntal monitoring systems. Such substances 

by evaluation of available information regarding historical 

ea, chemical product inventories, chemical waste streams and 

waste storage, radionuclides and special nuclear material (SNM) stored in buildings in 

the Industrial Area, and contaminants associated With UBC. The list of COIs was 

compiled from an evaluation of chemical product and waste stream inventories and 

information related to historical production activities at RFP. 

Current sources of contamination within the Industrial Area include designated MSSs 

within the nine OUs in the Industrial Area (Appendix 3.3), PCB sites (Appendix 3.4), 

UBC areas (Appendix 3.5), and building-specific release points such as exhaust vents and 

foundation drains. Potential sources where releases could occur during an unplanned 

100% RECYCLED 
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event include permitted waste storage areas, product storage areas, or accidental releases 

during a fire or explosion in the Industrial Area. Because the number of specific sources 

is too great to identify each source specifically in the conceptual site model, existing 

sources of contamination and potential sources were grouped into general source types 
based on similarities in release mechanisms. The general groupings facilitated 

development of the conceptual site model flow diagrams. Primary and secondary sources 

have been identified in the Industrial Area’s conceptual site mode 

A primary contamination source is the principal origin 

radioactive constituents associated with the primary 

historical incident and are being transported in 
event. Under current 

ntainers, dumpsters, cooling tower 

conditions, primary sources include the fo 

locations of historical 

tanks, pipelines, sum 
, and other release sources; 

v past fire locations; 

past decontamination areas; 

past waste disposal sites including bum pits, ponds, metal destruction sites, drum 

burial locations, and buried fire debris; 

current and former waste storage areas for drums, containers, dumpsters, equipment, 

scrap metal, building construction debris, pondcrete, and saltcrete; 



routine effluents from building exhaust stacks and ventilation systems; and 

incidental waters from building floor, foundation drains, sumps, valve vaults, or 

other sources. 

In the unplanned event scenario, primary sources include (1) aboveground and 

belowground product and waste storage tanks, associated piping, and sumps; (2) drums 
exhaust stacks 

foundation 
and containers used for storage of 

and ventilation systems; and (4) 

1 

surface water, soil, sediment, or 

may be transported 
deposition, washout, 

source. 

drains. 

A secondary source is generally the fecei 

because it is considered only to be chemical released to the air 

medium. A transport or migration pathway consists of a release mechanism and 

transport media. The conceptual site model for the Industrial Area summarizes the 

general types of sources and identifies contaminant release mechanisms and transport 
media. Figures 8-2 and 8-3 present the conceptual site models for the current and 
unplanned events scenarios, respectively. As shown in the figures, primary and 

secondary release mechanisms and transport media are defined for the primary and 

secondary sources, thereby addressing all potentially affected media. Figures 8 4  and 

8-5 provide schematic representations of the current and unplanned event conceptual site 

models, respectively. 
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8.2.1 Primary Release Mechanisms 

Release mechanisms for primary sources under the current scenario include the 

I 

following: 

historical spills, leaks, or overflows; 

volatilization from contaminated soils and surface water 

fugitive dust emissions from contaminated su 

runoff, erosion, or overland flow of 

discharge and ovefflow 

and pedestrian tracking of contamination 

exhaust stacks and ventilation systems; and 

direct contact with radioactively contaminated equipment. 

Under the unplanned events scenario, the primary release mechanisms include (1) 

potential spills, leaks, or overflows from aboveground or belowground tanks, pipelines, 

sumps, or valve vaults; (2) potential spills, leaks, or ovefflows from drums or containers; 

(3) volatile or fugitive emissions from an accidental fire; and (4) discharge and overflow 

associated with fire suppression activities. 
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8.2.2 Primary Transport Media 

Primary transport media are the media directly affected by the initial contaminant release. 

The affected media will be influenced by the source type and the specific release 

mechanisms. Transport media may be air, soil, surface water, or groundwater. 

Airborne transport may w u r  as a result of routine olatile emissions from 

contaminants may be transported directly t 

secondary source such as surface soil, 
deposition, rain out, or washout. 

transported to a secondary source 

runoff, or erosion. Con 

when direct releas 

piping, UBC, or bu 

directly to the soil can be 

colation, leaching, overland 

surface water in overland runoff 

surrounding soils or, as is the case with 

identification of secondary sources. A secondary source is generally the receiving 

medium or primary transport medium, such as soil, surface water, or groundwater, 

where further release of contamination may occur. 

Most of the IHSSs were given their designations as a result of historical spills, leaks, or 

overflows from a tank or drum, for example. In most cases, contamination was released 

directly to the soil; therefore, surface soil is the secondary source. Subsurface soil may 

become a secondary source (1) by infiltration and percolation and resultant leaching of 
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chemicals from contaminated surface soil or (2) from inNtration and percolation 

contaminated surface water in unlined drainages or retention ponds. 

Contamination from UBC areas or past underground leaks may be released directly 

of 

to 

groundwater, which would then be the secondary source. Surface water as a secondary 

source may occur as a result of (1) direct discharges to drainages, as with outfalls of 

building footing and foundation drains, or (2) the migration of runo 

surfaces. Similarly, sediment can be a secondary source as 
contaminated surface soil into surface water sources o 
contaminants to bottom sediments. 

f the erosion of 

Contamination from many of the existin IHSSs associated with 

historical incidents, may have already sources. Unplanned 

releases may migrate to a secon has emergency response 

requirements in place and on response teams that respond and 

take necessary steps for con 

8.2.4 Seconda 

Release mechani 

considered. When soil 

in the following ways: 

sources will be similar regardless of the scenario 

ary source, contamination can be further transported 

fugitive dust or volatile emissions; 

erosion to adjacent soils or nearby drainages, or 

infiltration and percolation and subsequent leaching to groundwater. 

Groundwater transport of contaminants may affect surrounding soils as a result of 

infiltration and percolation or recharge. Some adsorption to soils may occur, or 

volatilization of groundwater contaminants through the soil to the atmosphere may occur. 
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These processes will depend on the soil type and the contaminant’s physical properties. 

Groundwater may also release contaminants in surface seeps or, in the case of incidental 

waters, from building footing drain outfalls resulting in soil and possibly surface water 

contamination. 

. 

Surface water can transport dissolved contaminants or contaminants adsorbed to 

rainages. Inliltration 

occur that may lead and percolation of contaminated surface water throug 

to contaminant contribution to subsurface soils 

orne releases of 

contaminated sediments as fugitive dust ma 

8.2.5 Secondary Transport Me 

The transport pathwa 

over time. A secon 

result of the secondary release-mechanism. 

r contaminant releases to other media. For example, 

Windblown fugitive dust emissions from a secondary soil source may be deposited to 

other surface areas or waters where additional transport could occur. Erosion and runoff 

of contaminated soils to surface drainages will allow surface water or sediment transport. 

Groundwater seeps released to surficial soils may reenter the groundwater system via 

infiltration and percolation, or airborne transport may occur from contaminant 

volatilization or fugitive dust emissions of the contaminated surface soil. Contaminants 
released in groundwater seeps and building foundation drain outfalls may migrate in 

surface water or sediments in natural drainage channels. 
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8.3 RELATIONSHIP OF THE CONCEPTUAL SITE MODEL TO CURRENT 

MONITORING P R O G W  

To evaluate the relationship of transport pathways identified in the conceptual site model 

to existing monitoring programs, it is necessary to summarize the current monitoring and 

then evaluate its adequacy in terms of monitoring for potential releases in the Industrial 
Area. The following subsections summarize current monitorin h medium and 

address the adequacy of current monitoring. This is com 

locations relevant to potential contaminant sources and 

analytes of the current monitoring systems to the li 

conceptual site model to current monitoring pr 
medium, including how recommended ch 1 improve detection of 

’ 8.3.1 Groundwater 

According to the co ater is a primary transport medium, a 

secondary transport medium in the Industrial 

Area. Contam o groundwater from (1) infiltration, subsequent 
r contaminants and percolation to the water table or 
ding foundation drains and the shallow bedrock of the (2) direct interaction 

upper hydrostrategraphic unit. 

8.3.1.1 Summarv of Current Monitoring 

The RFP groundwater monitoring program determines background analyte values, 

concentrations of hazardous and nonhazardous constituents, and the nature and extent of 

contaminant plumes including the rate of plume migration. Wells in the monitoring 

program are designated according to their purpose and applicable regulatory 

requirements. The current groundwater monitoring system addresses data needs for 



a.  background monitoring, RCRA regulatory requirements, RCRA characterization . 

monitoring, CERCLA requirements during remediation, assessment of groundwater 

conditions at the RFP boundary, and other special purpose monitoring. 

Table 4-3 listed 183 wells in the Industrial Area and included information on their 

current status (as of October 14, 1993). Of the 183 wells in the Industrial Area, 155 are 
active, 23 are abandoned, and five are currently inactive. -6 shows the locations 

active, inactive, or abandoned, and the screened 

or alluvium/bedrock). The active well 

characterization wells, 66 CERCLA wells, 

wells did not have a well class ide 

. Thirteenactive 

is important to note that the 

tly meet current regulations 

97 of the 183 wells in the Industrial Area 
cterization- wells, 62 CERCLA wells, one 

ells are analyzed for the constituents identified in Table 4 4 .  

during the first quarter after installation of a new well. If 

SVOCs are detected during the initial analysis, they continue to be analyzed during 

subsequent sampling from that location. 

8.3.1.2 ComDarisoa of Existin? Monitor Well Locations With Potential T ~ D S D O I - ~  

Pathwavs 

Groundwater flow was discussed in Section 4.2. In the upper hydrostratigraphic unit, 

flow is generally eastward, except along the northern perimeter and southern boundary 

of the Industrial Area where palmdrainage influences exist. The paldrainages 



introduce a northeasterly flow component east of Building 374 and a north-northwesterly 

flow northwest of Buildings 556 and 559. A south-trending paldrainage exists south 

of Building 881, and another trends east in the vicinity of Building 991. Flow in the 

lower hydrostratigraphic unit is also eastward following the shallow dip of the strata. 

Because the bedrock surface somewhat resembles the surficial topography, drainage and 

flow pathways for surface water and groundwater, respectively, may correspond in 

regard to potential transport of contaminants in the Industrial A 

The following potential contaminant transport pathways 

horizontal migration in the upper hydrostrati 

migration in the sandstone units of the Laramie 

and influenced by downward hydraulic gradients; 

alluvial groundwater discharges at springs and seeps; and 

limited discharges to stream drainages. 

The summary of existing data presented ,I Section 4 5 noted that groundwa-r 

contamination has most consistently been detected within the OUs evaluated in the Well 

Evaluan'on Report (EG&G 1993a). Several source areas were identified that are 



currently contributing to groundwater contamination at RFP. Specifically, constituents . 

have been detected in wells in the vicinity of the Solar Evaporation Ponds (OU4); the 903 

Pad, Mound, East Trenches, and East Spray Field (OU2); the Present Landfill (OU7); 

the area around the 881 Hillside (OU1); and along the length of the Walnut Creek 

drainage (OU6). All of these sources are located in the Industrial Area, except OU6 and 

OU7. The Solar Ponds, the 903 Pad area, and the Upper South Walnut Creek area near 

the Industrial Area boundary (Mound Area) have also entified as sources of 

surface water contamination in the 1989 and 19 Water and Sediment 

December 1993) groundwater sampling has 

the central Industrial Area, as described in 

Plates 4-1 and 4-2 showed wetlan 

hydrostratigraphic unit m 
become contaminat 

nearby surface drain 

groundwater from the upper 

may allow surrounding sods to 

y also occur. IHSSs or UBC areas located 

to contaminant loading of the groundwater 

s. In the Industrial Area, wetlands/seeps can be 

pathways described in Section 5.4. The pathways 

t, southeast, and northeast of Building 374; and near the 

rea boundary are situated along surface water drainage Pathway 

3. Additional seeps exist near the southwestern Industrial Area boundary and flow into 

surface water drainage Pathway 5 .  A seep area west of Building 991 lies in surface 

water drainage Pathway 2. An extensive area of seepage occurs north of the ITS. This 
area may drain to surface water Pathways 3 or 6. Further evaluation of surface water 

drainages and transport pathways relative to the conceptual site model is provided in 

Section 8.3.2. 

UBC has been identified at 3 1 buildings in the Industrial Area according to the Historical 

Release Report (EG&G 19929. These potential source areas may be contributing to 



groundwater contamination within the Industrial Area. Results of aperiodic sampling of 

building sumps and foundation drains have shown chemical and radionuclide constituents 

at some locations. Table 5-24 identified building foundation drains and their flowpaths. 

Contaminants released in an unplanned event'could enter groundwater along these flow 

paths. 

t well-defined 

groundwater contaminant plumes at RFP exist in both 

deposits and in bedrock; concentrations of some con 

in alluvial groundwater. These concentrations 

groundwater contaminants. As mentioned previous 

sampled quarterly under the current 

approximately 83 wells are screened in the 

in the lower unit, and four are 

e Industrial Area are 

Of these 97 wells, 

unit, 10 are screened 

e inorganic analytes (metals and radionuclides) are 

t copper, cyanide, percent solids, and sulfides, and 

that all of the organic analytes are included in the list of COPCs, except t rans 1,2- 

dichloroethene. No COPC semivolatiles, pesticides, or PCBs are identified as 
groundwater analytes. Of the anions listed as groundwater anal-, cyanide, 

orthophosphates, and nitrite (as N) are not included as COPCs. The indicator TSS was 

also not identified as a groundwater analyte. 



8.3.1.4 Summarv of relations hi^ to the ConceDtual Site Model 

An examination of existing well locations relative to potential sources that may contribute 

to groundwater contamination was conducted as part of the evaluation of existing 

monitoring programs in Section 4.6. The evaluation determined that groundwater 

monitoring is generally adequate for WIRA purposes in the eastern Industrial Area. 
RCRA monitoring and CERCLA monitoring of OU2 provide data that are 

useable for monitoring releases in the eastern portio 

Because groundwater monitoring in the 

considered adequate for early detection of r 
piezometers were recommended the routine groundwater 

monitoring program. (Table 4-6 an n of several new wells was 

also recommended for the 

Area was not 

able 4-7 and Figure 4-6.) 

Additional monito tion data that become available will 

nant releases in the Industrial Area. Locations 

ring. Some locations were chosen based on consideration of 

Others were sited to adequately address upgradient sources or the extent of contaminant 

migration. The recommendation for new wells to be added to the network includes 11 

additional wells in the alluvial portion of the upper hydrostratigraphic unit and two wells 

to detect potential releases in the Laramie Formation. 

8.3.2 Surface Water 

The conceptual site model shows that surface water and sediment are primary transport 

media, secondary sources of contamination, and secondary transport media in the 

100% RECYCLED e$ 
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. Industrid Area. Contaminants may be released to surface water drainages within the 

Industrial Area as a result of runoff and erosion from,histoncally contaminated IHSSs; 

groundwater seeps; building foundation drain outfalls; or an unplanned event such as a 

spill, leak, or overflow. Surface water ponds located in the Industrial Area include the 

Solar Ponds and cooling tower blow-down retention ponds. 

received chemical constituents from historical discharges to the pond waters. 

The ponds may have 

8.3.2.1 Sllmmarv of Existine Monitoring 

The current surface water and sediment monit 

monitoring conducted for regulatory compli 

monitoring; and (3) other activities such 

treatment research, and various nonroutin 

specific information regarding 

monitoring in Section 5.2 

Event-Related Surface Wa d monitoring at the STP, all of 

which were deemed ea. The NPDES storm water permit 

toring, pond effluent 

ppendix 5.1 provided 

e evaluation of existing 

The NPDES storm water monitoring locations were summarized in Table 5-1 and shown 

in Figure 5-1. Current monitoring is limited because of the NPDES storm water permit 

review. Two stations, SW023 and SW027, are currently monitored. Monitoring will 

resume at location SW093, SW022, and SW118 in March 1994 as part of the Event- 

Related Storm Water Monitoring Program's network. Location SW023 is located just 

inside the Industrial Area boundary along South Walnut Creek at the STP and receives 

100 percent of its drainage from the Industrial Area. The second station, SW027, is 

located along the South Interceptor Canal at Woman Creek and receives 18 percent of 
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its total drainage from the Industrial Area. One other location will be deleted from the . 

program because it does not receive runoff from the Industrial Area. 

Thirteen of the 21 gaging stations under the Event-Related Storm water Monitoring 

Program are delineated as long-term stations. These stations are GS-1 through GS-13 

(Figure 5-1). One station, GS10, is co-located With SW023. It is the only gaging station 

Influent to the 

various surface water drainages outside the Industrial 

Seven specific drainage 

identified in Section 

to the drainage path 

ff in the Industrial Area were 

te pathways were shown in Figure 5-2. 

ts may be transported within the drainage pathways 

ed in runoff from potential sources along the 

nplanned event such as a spill, leak, or overflow. Monitoring 

locations along the pathways are described in the following paragraphs. 

Drainage Pathway 1 receives drainage from most of the Industrial Area south of Central 

Avenue. Approximately 30 major RFP buildings are located in this drainage pathway 

(Table 5-23). Incidental waters from foundation drains of Buildings 865 and 883 are 

discharged to this drainage pathway. Surface water sampling location SW022 is located 

along Pathway 1 where it exits at the eastern Industrial Area boundary in Subbasin 

CSWAA6. Sampling at this location is anticipated to resume in March 1994 under new 

storm water permit monitoring requirements. 



Pathway 2 receives drainage from subbasins in the eastcentral portion of the Industrial .. 

Area. A wetlandseep area near Building 991 is situated along this pathway. More than 

30 major buildings are located in Pathway 2. The Building 707 foundation drain outfall 

flows to Pathway 2. Location SW023 (GS10) is located along Pathway 2 in Subbasin 

CSWAB5 near the eastern Industrial Area boundary. This station is currently sampled 

by USGS for evaluation of seasonal water quality and will be included in planned 

NPDES requirements. 

Pathway 3. Several wetland/seep areas exist along 

buildings are located in Pathway 3. Foundation 

371/374, 517/518, 559-560, 771, 774, and ay. Tank 207 also is 
located in this pathway. The ITS collec pathway in Subbasin 

CWAC7; only the area north of 3. Location SW118 in 

*subbasin CWAC5 lies alon 

Location SW093 is downstr 

and north of the ITS. 
under new sto 

y 3 just outside the Industrial Area 
tions will also resume in March 1994 

tern boundary of the Industrial Area, draining the 

western most subbasin. 

No foundation drain outfalls discharge to Pathway 4. Location SW998 lies along 

Pathway 4 before it enters the McKay Diversion Canal. This sampling location is 

planned to be deleted from the NPDES monitoring network. 

Pathway 5 consists of several drains at the southern portion of the Industrial Area that 

collectively drain toward the SID. Wetland/seep areas are located along this pathway at 

the southwestern Industrial Area boundary. Ten buildings are situated in Pathway 5 .  

Buildings 444 through 460 and Building 850 foundation drain outfalls discharge here as 

well. Three gaging stations (GS19, GS20, and GS21) are located at the southern a 
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e 

Industrial Area boundary at drain outfalls to Pathway 5. However, these locations are 
not designated as permanent gaging 'stations and will eventually be deleted from the 

event-related program. 

. 

The portion of the northeast quadrant of the Industrial Area located southeast of the ITS 
drains to Pathway 6. Building 964 is the only major budding located in Pathway 6. No 
foundation drain outfalls are in this pathway. Gaging s S-13 is located at the 

intersection of this pathway and the North Walnut Cr outside the Industrial 

and is currently sampled by USGS-to eval 

Pathway 7 is the interceptor trench 

water runoff and seeps in the Solar 

ar Pond that collects surface 

buildings are located in this 
y. The 207 Solar Ponds are also 

located in Pathway 7. 

the water is collec part of OU4 remedial activities. 

two NPDES stations are analyzed for the constituents fisted 
analytes correspond to the surface water COPCs listed in 

Appendix 3.1. Analyses listed in Table D of Appendix 5.1 are not permit driven but are 

conducted for research purposes. 

Specific monitoring requirements of the forthcoming stormwater permit have not yet been 

determined by EPA. Analytes for samples currently collected in Event-Related Storm- 

water Monitoring Program activities are listed in Appendix 5.1. The event-related 

monitoring includes analyses for TCL, SVOCs, and pesticides/PCBs, although these 

chemicals are not identified as COPCs for surface water at RFP (Appendix 3.1). All of 

the other listed analytes, except a few radionuclides, are included in the list of COPCs 
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in Appendix 3.1. Radionuclide COPCs for surface water, which are not monitored, 

include strontium-89 and -90, cesium-137, and radium-226 and -228. Tritium is 

monitored at stations GS-11, GS-12, and GS-13 only. Water quality parameters included 

in the analyses encompass the COPC anions and are more extensive for the event-related 

monitoring. Field parameters identified for surface water in Appendix 3.1 that are not 

currently monitored include pH, temperature, and dissolved oxygen. 

Influent to the STP is currently monitored for pH and con 

might upset the microbial treatment processes. 

(Appendix 5.1) is also conducted on the STP influ 

COPC list in Appendix 3.1 include gross 

americium, uranium, and various field p 

is conducted on the plant efflue 

, tritium, plutonium, 

compliance sampling 

dix 5.1 .) Analytes that 

Section 5.4 desc 

asin outlets in the pathway, major buildings in the 

subbasins, the acreage drained to each subbasin, and drainage destinations. 

Surface water runoff caused by precipitation at or in the area of the building will drain 

to the identified pathway. Table 5-23 provided a cross-reference of buildings to the 

various pathways. 

Buildings in the subbasins may be potential sources of chemicaI reIease during an 

unplanned event. Flow from a spill, leak, or overflow outside a particular building may 

follow the drainage pathway identified in Table 5-23. Inside spills, leaks, or overflows 

could enter the building foundation drain, which may then carry contaminants to a 

surface water pathway (or groundwater pathway, depending on the situation). Flow 
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pathways of buildings with foundation drains currently known to lead to a surface water 

drainage pathway were provided in Table 5-24. 

Sources of contamination that may currently contribute to contaminant migration in 

runoff or overland flow along the drainage pathways may include foundation drain 

outfalls from buildings with possible UBC, runoff from IHSSs or PCB sites, and 

groundwater seeps. Table 8-1 lists buildings, IHSSs, P and UBC locations in 

the Industrial Area that may contribute to contamh the various drainage 

pathways. The table also lists possible con identified KHSSs 
and UBC sites. 

Although a number of data gaps i g program were identified in 

Section 5.5, contaminant migratio ater drainage pathways was 

characterized in the 19 and Sediment Geochemical 

Characterization R these reports 

confirms transport conceptual site model. Findings of the 

or sediment stations were sampled that are pertinent 

of surface water contamination identified in the Industrial 

e Upper South 

Walnut Creek area near the northeastern Industrial Area boundary (OU2 Mound area). 

The 1989 study reported the greatest concentrations of most detected metals in the 

Industrial Area surface waters at the Solar Ponds. The Solar Ponds area generally 

exhibited the greatest concentrations of radionuclides in the Industrial Area. The Upper 

South Walnut Creek area had the greatest concentrations of volatile organics at the site. 

Some of the 98 locations sampled for the 1990 study were within or along the Industrial 

Area boundaries. The results of the 1990 study indicated that the most serious sources 

of contamination at the site are the Solar Ponds and that organic contamination in RFP 
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TABLE 8-1 
Industrial Area IM/IRA/DD 

Potential Sources of Contamination Contributing to 
Surface Water Drainage Pathways 

r A 

sible Contaminants Assoehted witb IHSSs PCB Si Unda-BuiMing Drainage Pathway Bldgs IHSSs 
Contamination 

Drainage Pathway # 1 

NO,, chlorinated hydrocarbon-HCs 

440 

441 136.1 acidic or lithium dichromate, lithium Site 16 

122 

123 

125 ' 

441 

442 



TABLE 8-1 
Industrial Area IM/IRA/DD 

Potential Sources of Contamination Contributing to 
Surface Water Drainage Pathways 

nitric acid, sodium bicarbonate 

888 190 sodium hydroxide 

889 191 hydrogen peroxide 

193 low concentration of amines 

204 U 
~ 

205 

207 

nitric acid, hydrofluoric acid, ammonium salts 

Acids - HPO,, HSO,, CrO, (chromium trioxide), with CN. Cd, Cr, Pb, 
AR, AS, U, Am, H, 

Rgc 2 



1 

554 

555 

558 

559 

561 

7 w 
0 

123.1 Site 25 

123.2 Site 26 

147.1 NO,, U ,  Pu, Be, acids, solvents Site 30 

U solvents, oils, Be, nitric acid, hydrochloric acid, f l u o w  

U, solvents, oil, Be, nitric acid, hydrochloric acid, fluoride 

150 4 Pu 



so w 
c 

4 

3 
I 
rr 
9 

Drainage Pathway Bldgs I H S S  sible Contaminanb Associated with IHSSs PCB S i  Under-Building 
Contamination 

Drainage Pathway 12 (cont’d.: 

564 
\ -  

707 150.5 \Not availa 

776 

777 

770 

965 

968 

980 184 radionuclides 

185 1,1 ,l-TCA 

192 ethylene glycol 

194 not available 

197 PCBs 

210 waste oil, solvents, paints, thinner, grease, gasoline, diesel, fiberglass 
resins and catalysts 

pondcrde, low-level radioactive and hazardous wastes 214 

984 

985 

987 

988 

989 

990 

99 1 

993 



TABLE 8-1 
Industrial Area IM/IRA/DD 

Potential Sources of Contamination Contributing to 
Surface Water Drainage Pathways 

Drainage Pathway # 3 
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TABLE 8-1 
Industrial Area IM/IRA/DD 

Potential Sources of Contamination Contributing to 
Surface Water Drainage Pathways 

Under-Building 
Contamination 

Drainage Pathway Bldgs ble Contaminants Associated with IHSSs PCB S i  

. 
Drainage Pathway #3 (cont'd.) . 

777 

778 

790 

374 

174 waste paints and thinner, frcon-bascd or oil-based coolant, metals, NG, 
radionuclides 

oils, solvents, coolants, low-level radionuclides 

uranium nitrate, Pu, Am, C1, SO,, oakite 

nitric acid, hydrochloric acid, heavy metals 

181 

1 a6 

1 aa 

376 

516 

517 

sia 
55 1 

559 

561 . ,  , . 
701 I 151 I diesel fuel 

712 156.1 ' radioactivity 

713 159 radioactivity 

> 



I f  

Drainage Pathway Bldgs PCB Sides Under-Building 
Contamination 

Drainage Pathway # 5 

130 

131 None 

440 116.1 

None 

850 147.2 

157.2 

885 164.1 

887 177 I 178 

I 

I 2 0 4  

lithium, chromium, Pu 

Am, Pu, U, oil, W E ,  VOCs 

Pu 

V 

waste oils, paint and paint solvents, low-level radionuclides I 
waste oil containing VOCs and other hazardous wastes, low-level 
radioactivity 

U 

440 

447 

881 

883 

887 



so w 
VI 

779 

782 

Drainage Pathway BldgJ 

150.8 radionuclides 

163.1 radionuclides 

Drainage Pathway # 5 (cont'd.) 

I 

Drainage Pathway # 6 

Drainage Pathway #I 

TABLE 8-1 
Industrial Area IM/IRA/DD 

Potential Sources of Contamination Contributing to 
Surface Water Drainage Pathways 

r: nitrates M 

207 101 Liquids and sludges: PU, Am, tritiym 
metals. K, Na, Mg, radionuclides; 
radionulides; seeps: NO,, metals, 

215 121 OPWL (see earlier Pathway # 1) 

705 138 Cr. radionuclides 
~~ 

706 144 radionuclides 

729 150.6 radionuclides, oil 

777 

788 1 

779 
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Industrial Area IM/IRA/DD 

Potential Sources of Contamination Contributing to 
Surface Water Drainage Pathways 
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surface waters appears to be limited to seeps where contaminated groundwater 

discharges. Such seeps in the Industrial Area were identified in the 903 Pad and Lip area 
and the Mound area of OU2 (Figures 4-1 and 4-2). 

Storm water flow was addressed in the Event-Related Surface Water Monitoring Report 

for 1991 and 1992 (EG&G 1993m), which included evaluation of constituent fate and 

transport. Findings of the report were presented in S 3.2. Relative to the 

conceptual site model, the findings showed that con 

from impervious areas within the Industrial Ar 

decrease with increasing stream discharge al 

Recommendations for surface wate 

Section 5.7. Continued monitoring 

where elevated concentrati 

of current releases and 

the Industrial Area. 

t concentrations 

ce water sampling locations 

n of releases from unplanned events in 

onal surface water sampling locations at 

d subbasin boundaries and use of OU 

unplanned event. The establishment of baseline quality 

will assist in source delineation along the various drainage 

pathways. 

Furthermore, a permanent, automated, fixed station monitoring network to collect 

information for regulatory compliance and overall RFP surface water management is 

planned by the Surface Water Division. A real-time telemetry system is also planned as 

part of the surface water monitoring program. Current measurement capabilities of the 

real-time system include basic flow parameters (precipitation, flow rate, and water level) 

and water quality parameters @H, temperature, dissolved oxygen, specific conductance, 

redox, salinity, and turbidity). Thirteen stations measure flow and water level, including 
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GS13 near the Industrial Area boundary (Figure 5-1). The system is planned to include 

additional stations and analyses for VOCs, metals, and other chemical constituents. 

8.3.3 Air 

Air was identified as either a primary or secondary transport medium in the conceptual 

site model. 

volatilization or entrainment of contaminated soil, migration 

Contaminants may be released to the ambien 

process building exhaust stacks and ventilation syst 

The RFP air monitoring programs 

and ambient air monitorin 

subprograms of the RFP 

uents, gaseous effluents, 

radiological effluent emissions, 

bient monitoring, and nonradiological 

ambient monito 

Radiological emks includes periodic confirmation of low emissions, 

The radiological particulate monitoring and sampling program consists of SAAMs, 

TLLA, and TLLB particle screening of routine air duct effluent sample filters, and 

radiochemical analysis of isotopes collected from air duct effluent samples. Tritium is 

the only radioactive gas that is routinely monitored in the Industrial Area. 

OU-specific monitoring is conducted, if applicable, during environmental investigations 

at OUs at RFP. Such monitoring occurred at OU1 and has been initiated at OU5 and 

OU3. ComRad is another monitoring program in place at RFP. Monitoring stations are 

located in nearby communities and each is equipped with a radioactive particulate a 



' 0  

sampler, a gamma detector, a thermoluminescent dosimeter, and a meteorological 

monitor. Analyses are performed by EPA. 

Meteorological monitoring is conducted at RFP to aid in assessing contaminant transport, 
diffusion, and deposition. Real-time data are collected at a location in the west buffer 

zone. 

model and a real-time 

emergency response system, ARAC, which is d 

emergency response situations. APENs 

pollutants is conducted annually and 

building process activities, or any 

m all construction activities, 

at might affect air quality. 

includes real-time monitoring of alpha activity at 39 

e work areas, but primarily downstream of HEPA 

here fabrication and recovery operations formerly occurred. 

The alarms are e safety engineering design. They do not provide quantitative 

data but initiate audible and visible alarms in the event of control system failure. The 

RFP fabrication and recovery operations have stopped, reducing the likelihood of 

atmospheric release from this former potential source. Sources contributing to an 
atmospheric release may be a result of residual material rem%ning in building stacks or 

ventilation systems, or the result of waste handling activities. 

. .  

Additional radiological particulate monitoring is conducted at 130 in-stack samplers. 

This activity involves TLLA and TLLB radioactivity screening of routine particulates 

collected in emission samplers in air exhaust ducts at buildings in the Industrial Area. 



Biweekly sample filters from continuous routine air sampling of effluents are collected 

biweekly and screened for TLLA and TLLB. Monthly composites of screened samples 

are also analyzed radiochemically to obtain a more sensitive measurement of possible 

radioactive isotopes in duct effluents. Tritium is monitored at six air ducts in the 

Industrial Area where it has historically been detected. Again, because routine operations 

have stopped at I2FP and because of the engineering controls in place, the likelihood of 

a release from the former sources associated with routine b 

decreased. 

Nonradiological particulate emission monitoring is 

filters from stack samplers collected for radiois 

routine fiter analysis 

for beryllium may eventually be discontin 

Currently, volatile emissi dustrial Area. Regulatory 

reporting uses estimates and quantities used for APENs 

submitted to CDH. other than those specifically identified 

ng and maintenance operations, and vehicle 

Radioactive ambient includes continuous sampling at 47 locations at RFP 
and in nearby communities. Twenty-two samplers are located in the Industrial Area 
(Figure 6-2). Future changes to this system are planned. Table 6-1 listed existing and 

proposed sampling locations. 

Nonradiological ambient monitoring for TSP and PM-10 is conducted at the one 

nonradiological particulate air sampling location. Sampling is conducted according to an 
EPA sampling schedule of a day of sampling every sixth day. CDH operates three 

ambient air monitoring stations east and southeast of the Industrial Area that monitor 

VOC concentrations. CDH also operates samplers designed to monitor for radiological 

8-40 
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particulates and met&. These samplers are described in Section 6.0 and shown in 

Figures 6-1 and 6-2. Sample points were shown in Figure 6-1. 

8.3.3.3 Comparison of Monitoring Analvses With Constituents of Potential Concern 

In-stack S A A M s  detect plutonium-239/240, which is identified as a COPC in Appendix 

3.2. The S A A M s  do not provide quantitative data but ini le and audible alarms 

based on established plant operating alert levels. 

TLLA is the principal radiation associated 

of effluent quality and the performance of This indicator 

emical analysis of monthly 

utonium-239/240, uranium- composite samples is completed 

Appendix 3.2 are not monitored in the current air 

the Industrial Area. 

The RAAMP filter samples are collected biweekly and composited by location. Monthly 

isotopic analyses are performed for plutonium-239/240, which is a COPC. 

8.3.3.4 Summary of RelationshiD to the ConceDtual Site Model 

Sources of airborne contaminants in the Industrial Area may include historically 

contaminated areas such as IHSSs or PCB sites that have surface soil contamination or 

VOCs in the vadose zone and building exhaust stacks and ventilation systems. 
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Contaminants may be released as fugitive dust from vehicular traffic or as a result of soil 

particle entrainment during Occurrences of high winds. Contaminants may also be 

released directly to the atmosphere with volatilization from soils or with building 

effluents. Chemical classes that may be released from sources in the Industrial Area 
include organic solvents, pesticides, inorganics, and radioactive particles. 

Ventilation/fltration exhaust systems in place at all production 

control atmospheric releases from buildings in the Industri 

nonradioactive 

emissions are controlled by scrubbers and filters. 

design controls eliminate the concern for airborne 

building sources. 

adioactive and 

Existing monitoring and recom nai baseline constituent 

determination m atmospheric releases from 

the Industrial Area. In veloped to monitor windblown 

constituents tha es at RFP, particularly OU-specific 

environmental i that releases are controlled during ongoing 

remedial or D& 
emissions and a m 
The PPCD will 

early detection of releases to the atmosphere and implementation of control measures. 

that evaluates the effectiveness of such measures. 

8.3.4 Incidental and Foundation Drain Waters 

The primary source of incidental water is storm water. However, incidental waters may 

originate from a number of source areas: 

.excavation sites, pits, trenches, or ditches; 
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water collected in secondary containments or berms, process waste valve vaults, 

electrical vaults, steam pits, other utility pits, telephone manholes, and fire 

suppression system discharges; and 

the natural collection of precipitation and storm water runoff in excavations, pits, 

trenches, ditches, depressions, or other areas that do not intercept the water table. 

Incidental waters may also originate from groun 

foundation drains and building sumps. Buildin 

foundation drains, sumps, valve vaults, 

groundwater table. More specifically, incide 

discharge locations at RFP (includ 

and 71 utility pits) and within 2 

collects in building 

on drains and building sumps 

dustrial Area (Hayes 1993; 
Collection and Transfer System 

RCRA Permitted U 

f contamination to the groundwater, allowing 

discharges and overflows or groundwater recharge 

waters could potentially become contaminated from 

a building. 

8.3.4.1 Sllmmarv of Existing Monitoring 

Management or monitoring programs that are associated with incidental waters include 

the surface water and storm water programs and the program presented in CDIW (EG&G 

1993~). The latter program does not include management of foundation drain or building 

sump waters. 
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1 

Most known foundation drain flows are monitored before reaching the RFP drainage 

ponds. 

Incidental water locations identified in Table 7-1 were sampled from May 1990 through 

September 1993 as part of the surface water management program. This monitoring 

effort was performed at selected locations in the Industrial Area where precipitation 

collected. These locations include areas inside berms and m 
construction sites, and numerous other locations. Sampling 

be included as part of the CDrW report for 1994. 

Quarterly sampling was completed under the surfa 

for incidental waters from foundation drain 

l), 371 (371-3 and 371-cornposite), and building sumps in 

Buildings 11 1 (1 11-2), 707 . The dataare being 

'evaluated as part of the OU 

according to program need 

(444460), 774 (774- 

774, 883, 886, and 91 

sampled. Selected results were provided in Table 7-2. The aperiodic sampling is not 

an ongoing activity. 

Incidental water that accumulates on the ground surface in areas with known 

contamination (e.g., MSSs) is collected and analyzed as part of the CDW. 
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8.3.4.2 ComDarison of Existing SamDle Locations With Potential T E ~ U S D O ~ ~  

Pathwavs 

Figure 7-1 indicated locations of foundation drains, sumps, vaults, and pits in buildings 

in the Industrial Area that may allow contaminant transport in incidental waters. Most 

of the foundation drains discharge into storm drains or at outfalls located along surface 

water drainage pathways. Table 7-5 listed the location o utfalls and foundation 

drains most likely to be associated with potential sour ination. Flow paths 

and in Figures A-1 through A-14 in Appen 

The building outfalls listed in Tab1 to identify the surface water 

drainage pathway that may be charges, possibly allowing 

Pathway 1. Pathway 2 receives 

. 

flow from the Buildin 

5 17/5 18, 554/501, to Pathway 3. Pathway 5 may receive 

dings 444/460, 447, and-850. Building 779 

uted to the ITS in surface water Pathway 7. Seven 

iation cannot be made at this time. Drainage from the 

treated with OU1 treatment activities. The drains in Buildings 865 and 886 enter 

manholes or sumps near the respective buildings and are collected and transported by 

truck to Building 374 for treatment. 

Surface water drainage pathways that may be affected by foundation drain outfalls 

include Pathways 1, 2, 3, 5, and 7. Sampling locations are located along all of these 

pathways, although they may not be close to the outfall location. Sampling of surface 

drainages and surface water transport pathways were discussed in Section 8.3.2.2. 

(wpr) h:\wpulta\im-inlpd\scctica.8 03/11/94 8-45 
iom RECYCLED e$ 



Groundwater monitoring should also be considered in assessing whether releases from 

incidental water sources are adequately monitored. Existing monitoring in areas of UBC 

is limited. Quarterly samples are collected from more than 90 wells in the Industrial 

Area and are analyzed for the constituents identified in Table 4-4. Groundwater 

sampling and groundwater transport pathway sampling were discussed in Section 8.3.1.2. 

sampling effort were analyzed for pH, nitrates, g 

above, this sampling effort will continue under th 

on the ground surface in areas with known 

analyzed according to the CDIW. The CD 

drain waters. 

as the MSSs, is also 

toring of foundation 

The CDrW requires testing ition of collected incidental waters. 

Established limits e , pH, nitrates, and conductivity. All 

t of COPCs for surface water provided in 

lude the TAL and non-TAL metals, other inorganics, 

, and TCL volatiles. 

a 

Because the incidental waters may affect groundwater, the CDIW analytes were also 

compared with the groundwater COPCs listed in Appendix 3.1. All of the CDIW 

analytes are included in the groundwater as COPCs. The TAL and non-TAL metals, 

other inorganics, TSS and TDS indicators, anions, TCL volatiles, TCL semivolatiles, 

TCL pesticides, and TCL PCBs are groundwater COPCs that are not addressed in the 

CDIW. 
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Quarterly samples collected at foundation drains were analyzed for gross alpha, gross . 

beta, tritium, nitrate, pH, conductivity, TDS, TAL metals, volatiles, and semivolatiles. 

Analyses of quarterly samples collected at building sumps were similar to those for the 

quarterly foundation drain samples. 

8.3.4.4 Sllmmarv of RelationshiD to the Conceptual Site Model 

Results of aperiodic sampling of foundation drains 

Table 7-2 indicate that the incidental waters f r  

drains contain some contamination,-confm 

in incidental waters from these sources. Inc 

pits, trenches, or ditches or collec 

contaminated if they occur in histori 

where soil contaminants ma 

in process waste valv 

s and foundation 

ments or berms may become 

such as MSSs or PCB sites 

ter. Incidental waters that collect 

xists. An unplanned event such as a fire, spill, leak, 

--. 

foundation drain and utility pit discharges were presented in Figures 7-4 and 7-5. The 

diagrams generally indicate flow routing of incidental waters from foundation drain and 

utility pit discharges. In some cases, water is routed to the STP, Building 374, or other 

locations for treatment, thereby eliminating the concern for contaminant transport in1 those 

incidental waters. More often, incidental waters discharge at outfalls in or near the 

Industrial Area. These discharges may flow to one of the surface water drainage 

pathways (Table 5-24), possibly contaminating soils in the area or reinfiltrating through 

the soil to the upper hydrostratigraphic unit. 
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Recommendations made in Section 7.8 will allow better identification of transport 
pathways associated with incidental waters in the Industrial Area. Enhancements to 

current surface water and groundwater monitoring programs recommended in this 
IM/IRA/DD and use of OU characterization data .will also improve the assessment of 

potential migration pathways from foundation drains and building sumps. Expansion of 

the CDIW sampling program to include more sampling locations and analytes as 

suggested in earlier sections will allow more 

with incidental waters in the Industrial Area. 

. a  
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9.0 DECONTAMINATION AND DECOMMISSIONING ACTNITIES 

MONITORING RECOMMENDATIONS 

The objectives of this section of the IM/IRA/DD are to establish techniques for 

protection of environmental pathways in the vicinity of future D&D activities and to 

identify monitoring to assure releases are detected and proper response provided. The 

development of methodologies for these controls began by acquiring and reviewing 

information on the (1) D&D planning process, (2) mo technologies available, 

(3) pathway protection approaches, and (4) emerge capabilities. Subject 
matter experts at €UT and other selected DOE ere identified and 

interviewed, and pertinent information was r documents were 
reviewed to prepare this section: 

A ' &G&G 1992ak 

Rocky Flats Plant 

Decontamination 3 (DOE 1994); 

and << \ \ "  
Rocky *%@r$y Plan (EG&G 1993~). 

Complete references are provided in Section 12.0. 

9.1 DESCRIPTION OF DECONTAMINATION AND DECOMMISSIONING 

The DOE D&D process is the sequence of events that occurs in the disposition of surplus 

DOE facilities. The D&D process should be conducted by the Office of Environmental 

Restoration (EM-40) in compliance with DOE Order 5920.2A, Chapter V, 

"Decontamination of Radioactively Contaminated Facilities," September 26, 1988. This 
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chapter identifies D&D requirements, principal planning documents, and policies; 
describes responsibilities of DOE Headquarters and field organizations; and provides 

additional sources of information (DOE 1994). 

Detailed written plans for RFP-specific D&D activities currently have not been 

formulated. In general terms, D&D will entail the removd of fixed materials (including 

residual COPCs), equipment, and facilities, including buildings. Examples of D&D 

activities include the following: 

Modify or renovate buildings. 
Dismantle or demolish buildings. 

Perform building construc 

Excavate underground 

Remove fixed equipment, piping, and tanks. 
Retrofit equipment for future use. 
Dismantle and remove ventilation systems inc 

While specific detail under development, the approach will 

approach to D&D may vary from facility to 

tenets regardless of where the facility is in the 

s consists of seven basic components or phases. These 

phases include Trans t heparation, Environmental Review, Engineering and 

Planning, Decommissioning Operations, Closeout and Verification, and Postoperation 

Activities (DOE 1994). Table 9-1 summarizes the D&D process and the Industrial Area 
MIRA linkage to this process. The various phases of the D&D process are described 
in the following text. 

9.1.1 Phase I - Transition 

Phase I starts with termination of operations, includes the establishment of a surveillance 

and maintenance program, and ends with the achievement of safe shutdown and transfer 
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TABLE 9-1 
Industdal Area IM/IRA/DD 

Phases of Decontamination and Decommissioning at Rocky Flats Plant 

* D&D Project 
Management Plan 
Master List of Surplus 
Facilities . 
Fiveyear Plan 

* Master D&D Schedule 
Master D&D Budget 
Activity Data Sheeta 

* Regulatory Overnight 

Technology Evaluation 

Waste Management 

Release & Divoaal 

QA Program PIM 

i d o n a l  Interfaces 

Approach 

a Development 

Strategies 

Criteria 

Development of organ- 

Work Breakdown 
StNCtlKe 
Regulatory AnalYail 
Environmental Review 
Subproject QA Plan 
~anagement 
Implementation Plan 

Identification of COpCs 
Identification of Media- 

Development of 
Specific Pathways 

Monitoring Criteria 

~~ 

Design of Verification 
MOd&ng nM 
Imtallation of 

heaigation of L b  
Establishment of tscted contaminants 

.Performance Repoas 
Verification Monitorn 

kabh COnditiOM *Rerponseto 
Detected Releases 

9 m 
0 Legend: 

0 QA = quality aoaurancc OBtM = operations and IM~XI~CIMIKX 
D&D = decontamination and decommissioning NEPA = National Environmental Policy Act 

C O X  = constituents of potential concern 
2 

Cbswutrmd 
Verifirntion i 
PostaperPtioasActi* 

Radiological Surveys 
chemical Survey# 

* L e ~ L u d R e p o r t  
Porloave cue 



to EM-40. EM-4O’s concerns are in requiring preliminary characterization and hazards 

analysis; establishing an effective surveillance’ and maintenance program; starting the 

EM40 budget cycle (which could be up to three years long); and achieving compliance 
with the EM40 acceptance criteria. This phase ends with the execution of a 
Memorandum of Agreement (MOA) that transfers administration of the site to EM40 
(DOE 1994). The transition process involves removing nonfixed materials, product, 

equipment, and waste from RFP facilities in preparation for D&D. These activities are 
unlikely to crate a risk of undetected release; therefore, es 
monitoring for these activities is not considered necessary. 
according to written plans or procedures. Potential 

and hazards assessed. An example of a transition 
tank into drums, removing the drums 
engineered storage area. 

d storing them in an 

Additionally, engineering co activities will be installed and 

relied upon to prevent re1 because known materials or wastes 
will be handled un ndetected releases are unlikely. For 

lvent from a building does present a risk of a 

. The personnel removing the drum will be 

nations and activating the emergency response system 
are more reliable and timely than use of an automated monitoring and alarm system. 

Transition consists of four stages according to the RFP Transition PZm (DOE 19%). 

The stages are not mutually exclusive; multiple concurrent activities are possible, 

incorporating aspects of more than one stage. 



9.1.1.1 StaPe I - Limited Omrations or Continued Nonnuclear Production 

The ongoing activities in the buildings are those essential to the operation and 

maintenance of safety and safeguard-related systems. The end of this stage will be 

governed by the building mission. When a facility is declared to be surplus status, it will 

be recommended for transition to Stage II. 

This stage of the process begins to shift faciliti lard to be surplus 

removal, and transportation of SNM and o 

classified matter are key activiti sition stage. The primary 
objective of th is  stage is to rem0 reduce overall safety hazards 

(DOE 1992a). 

Restoration and Waste Management criteria and 

tive surveillance programs to ensure the maintenance of 

appropriate safeguards and environmental systems (DOE 1992a). 

9.1.1.4 Stage N - Decontaminat ion-Read y 

A building is considered decontamination-ready when the conditions of the preceding 

three stages have been satisfied. The following factors, originally listed in the transition 

plan (DOE 1992a), will be the basis for the criteria to accept the facilities for 

decontamination: 
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e 

e 

e 

e 

e 

e 

e 

e 

e 

e 

e 

The facility has been formally declared to be surplus status for Defense Programs. 

All Defense Program missions have been transferred or addressed. 

Usable equipment has been removed. 

Verification that the following vital safety systems ( V S S )  function: 
- fire detection and suppression; 
- life, safety, and disaster warning; 

- emergency power; 
- heating, cooling, and ventilation; and 

- radiation monitoring. 

Control systems for the VSS are 

ave been removed. 

characterhi. 

Readily removable contamination has been cleaned up. 

Nonessential equipment has been locked out and tagged out. 

Contaminated equipment and systems have been isolated. 

An environmental compliance assessment has been completed. 
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All corrective actions and audit findings have been closed out. 

Historical data on unplanned occurrences at buildings and facilities have been 

compiled. 

All available drawings, specifications, and procedures have been compiled. 

Existing data from soil, surface 

compiled. 

Known environmental assessment 

Security systems are operatio 

Funding requireme 

tained until physical D&D has begun or 

ntrols that are designed 

) the environment. It 

well characterized 

and hazards assessed during transition. This information will be useful for developing 

the D&D analogs to the Transition Standards Identification Program (TSIP) and Activity 
Based Planning (ABP) Process Activity Control Envelopes (ACE) described in the 

transition plan (DOE 1992a). 

As stated in the Activity Control Envelope Development document (EG&G 1994c), the 

TSIP was developed by EG&G Rocky Flats for identification and demonstration of 

compliance with appropriate standards applied in a graded approach. The process 

focuses on activities rather than on buildings and on necessary standards rather than the 
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universe of codes and standards. The ACE provides an analysis of a manageable scope 
of work including a definite start and finish point, a flowchart of process steps, and a 

hazard assessment. The ACE supports the timely development of a complete work 

control document(s), and provides the person in charge of the activity and other 

personnel with a coherent expression of the standards applicable to an activity and their 
adequacy for safe conduct of the work. Because few buildings have gone through 

transition, little is known of the specifics of D&D; and work control plans have not been 

prepared. 

9.1.2 Phase II - Project Pmparation 

Surveillance and maintenance continues during 
activities are preparing the D&D Project 
cost and schedule base-lines for the p 

establishes the initial position wi 

regulations (DOE 1994). Fo 
an Environmental Impact 

prepared, shall be 
related to D&D 

lishing the technical 
anagement Plan also 

sition on NEPA and whether 

nmental Assessment (EA) is to be 

initial position on the applicability of RCRA 

ase II. This phase would also begin to define waste 

management strategies, develop a quality assurance program for the work to be done, and 

define organizational interfaces. This phase ends with the approval of the Project 

Management Plan. 

9.1.3 Phase HI - Environmental Review, Subproject Base-line Development, and 

Facility Characterization - 

During Phase III, as funding is available, the site and facility are characterized and a 

safety analysis and risk assessment is completed. Engineering work is performed to 
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define and estimate the D&D alternatives, and other engineering studies are performed 

to support the preparation of the appropriate NEPA documentation. The key objective . 

of this phase is to reach a decision that defines the scope and end condition of the D&D 

project. This objective is performed by developing a subproject scope and a base-line 

schedule. The subproject WBS is also developed at this time. A regulatory analysis and 

the Environmental Review Process are begun in this phase. Candidate decommissioning 

alternatives will be evaluated and selected based on the results of the environmental 
review (DOE 1988). This phase ends With approval of th temative and approval 

to start detailed engineering (DOE 1994). 

9.1.4 Phase IV - Decontamination and 

Implementation Planning 

When the preferred approach is and the D&D alternative is 

approved, preparation of g Plan can begin. This phase 

includes the develo 

Technical Approac ent Plan, Facility Release and Disposal 

latter part of this phase includes acquiring the 

on by the contractor. This phase ends with the 

9.1.5 Phase V - Decommissioning Operations 

This phase includes the fieldwork to execute the Decommissioning Plan. It ends when 

the contractor declares he has met contractual requirements. Important components of 

this phase include the development of status reports, implementation of procedures, 

conducting QA audits, input and maintenance of a D&D database, and contract 

management (DOE 1994). 
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9.1.6 Wase VI - Closeout and Verification 

During this phase, the field office prepares or has prepared the close-out documentation 

and an independent verification contractor, selected by the Headquarters Program 
Manager, makes the necessary reviews and field checks to verify that the specified end 

conditions have been met. These activities may include Radiological Surveys, Chemical 

Surveys, and Lessons Learned Reports. Supporting documentation may be provided by 

with approval of the close-out verification (DOE 1994). 

9.1.7 Phase VII - Postoperations Activities 

the project. 

9.1.8 IM/m Link to mmissioning Activities 

Relative to this t component of D&D verification monitoring 

&D project and the Industrial Area M/IRA. 

for specific buildings a time frame sufficient to allow for implementation of 

Industrial Area IM/IRA actions. The D&D project and the Industrial Area IM/IRA have 

a programmatic relationship that will facilitate a ready information exchange between the 

two projects. 

Currently, D&D resides as a subproject within the Environmental Restoration Program, 

which is also home to the Industrial Area IM/IRA. Although much of the D&D planning 

process remains undeveloped, this Decision Document requires that D&D planning 

procedures include a component that communicates directly with the Industrial Area 

IM/IRA management team. This communication is to be done early enough in the 



process to allow for proper planning, budgeting, and implementation of the verification 

monitoring required for the indicated D&D action. This communication will occur .. 

throughout the D&D process and will most likely begin in Phase III - Environmental 

Review, Subproject Base-line Development, and Facility Characterization. 

Potential IM/IRA actions that correspond to D&D Phases III through VII, as outlined in 

Table 9-1, are described in the following subsections. 

9.1.8.1 Phase III - IM/IRA Actions 

e Schedule are 
developed, the Industrial Area IM/IRA 

activities. When the general D& 
implemented. This process begins 

or area undergoing D&D and also 

n defined, the IM/IRA can be 
f the COPCs for the building 

of the D&D operating plans. These plans include the Waste 

activities corresponding to this D&D phase are the design of the Verification Monitoring 

Plan, installation of verification monitors, and the establishment of base-line conditions 

before beginning D&D activities. 

9.1.8.3 Phase V - WIRA Actions 

During the implementation of D&D activities, verification monitoring will be ongoing. 

The results of this monitoring can be compiled in an annual performance report or, if the 
activities have shorter durations, included in a Close-out or Completion Report. These 



reports wil l  summarize the verification monitoring system and the 'mults of the simpling 
or monitoring. A summary of actions taken relative to monitoring system detections will 

also be included. These actions could include emergency or environmental response 

actions or changes to D&D procedures. 

9.1.8.4 Phase VI and MI - MIRA Actions 

I will include the 

close-out monitoring to reestablish base-line conditions, 

monitors, and final documentation in the form of a co 

the verification 

9.2 CONCEPTUAL VERIFICATION MO 

The objective of this document is to prov 

are not controlled by engineeri 
monitoring system to provi own as the "verification 
monitoring system." It sh hasis for D&D monitoring will be 

to protect workers . Verification monitoring will be 

s of site-specific D&D monitoring. The 

designed to measure constituents outside the 

with emphasis on protection of the environment and 

potential releases that 

The primary method for detecting and responding to a condition that leads to an 
environmental release will be the planning of the process and the training of personnel 

to recognize and report out-of-normal conditions. However, some D&D activities will 

be performed that could result in a release that would go undetected. Therefore, 

monitoring systems will be installed before starting D&D activities that present the 

potential for an undetected release. Existing RFP monitoring systems will also be used 

in conjunction with the verification monitoring program to detect long-term lower 

concentration contaminant releases. 
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An approach for monitoring during D&D should consider the following steps: m 
e 

e 

e 

Reduce the listed COPCs to be monitored to those constituents related to a specific 

building or area. 

Limit the COPC list further based on risk or toxicity screening criteria. 

Identify pathways of potential concern. 

Identify media that will be potentially 

Establish a base-line data set for en 

Identify engineering controls m affecting the media. 

e the following items: 

entire building 

Will activiti& generate waste or constituents that could affect identified media? 

What is the expected duration of D&D activity? 

Where is the facility or area to be addressed by D&D? 

Will facility operations or other D&D activities be under way nearby? 
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Is air dispersion modeling necessary to determine the best placement and density 

of air monitoring stations? 

Is a review of meteorological data required to plan activities? 

Can existing air and surface water monitoring programs and stations (i.e., 

W s ,  SAAMs, NPDES, and other) be incorporated into the D&D monitoring 

program? , ' . 

Will additional personnel training be required for 

Is interaction with emergency planning and 

The first action will be to establish the 

which will allow for the desig 

potential release pathway an 

the planned activity, 

or systems based on the 

9.2.1 Basic Meth ituents of Potential Concern 

The COPCs th the Industrial Area environmental monitoring 

were identified in owever, as a specific D&D activity is defined, the list 

of COPCs will be re se applicable to the area undergoing the D&D activity. 

Figure 9-1 is a flow diagram that may be useful when developing a COPC list for D&D. 

COPCs for monitoring D&D activities will be identified from the following sources: 

historical releases; 

releases from past management and handling of chemical product inventories and 

waste s t r a m s  (These will be identified from building characterization and 

assessments conducted under the Transition Phase.); 
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FIGURE 9-1 
Industrial Area IM/IRA/DD 

Approach to Identifying Constituents of Potential Concern for 
Decontamination and Decommissioning Activities 
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3 
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COPC = Constituents of Potential Concern 
COI = Chemical of Interest 

DQD = Decontamination and Decommissioning 



residual constituents left in building structures and equipment after the Transition 

Phase; and 

spills of chemical products and waste streams from disposition during the 

Transition Phase. The bulk of chemical products and hazardous wastes stored in 
buildings will be removed during the Transition Phase; therefore, spills from these 

compounds will not be a factor during D&D. 

9.2.1.1 Historical Releases 

Historical releases in the affected area will be ch 

activities that are being conducted in the Industri 

summarized in Appendix 3.3 (IHSS 1 (PCB locations), and 
Appendix 3.5 (UBC locations). Location and UBCs are shown 

in Figure 3-2. 

The RFP OU Managers details regarding the IHSSs in the 

activities and the ongoing or planned RFURI 

activities will etween D&D and RFI/RI activities (Le., 

, surface water sampling, or decontamination) will be 

or decontamination efforts and costs. 

9.2.1.2 Removal of Bulk Chemicals and Waste Streams 

Chemical products and waste stored in the affected area will be inventoried and removed 

during the Transition Phase. Chemicals that are stored in the building or the plant area 

will be identified using the latest version of the CTCS database. This database was 
described in Section 3.0 of this document. (See Appendix 3.6 for an example of the 

types of COIs at each building.) 



Hazardous wastes (including containers, tanks, and other units) and their storage areas 

will be identified using the WEMS and WSRIC databases described in Section 3.0 of this 

document. A list of the RFP-permitted storage areas, based on data from the WEMs 
database for December 7, 1993, is presented in Appendix 3.7. This appendix should 

only be used as an example because the waste storage quantities and contents change 

frequently. WEMS also contains data regarding satellite accumulation and 9Oday storage 

areas. It is suggested that the most up-to-date version of the WEMS database be used 
to identify areas that may have been used to manage h 

Use of the CTCS, WEMs, and WSRIC databases waste streams and 

disposition during transition. The dispos 

consolidation of chemical storage reuse of chemicals at another 
building) will be conducted unde before D&D begins. The 

transition plan should de e packed and transported to their 

destination and must 
irements. Because these activities will be 

COIs identified and removed during transition is important for 

lthough chemical products and waste streams will be removed 

from the affected area, COIs may have been released into the environment in spills 
during past management of chemicals and waste streams. Residual COIs that may affect 

D&D activities may remain in building structures and building equipment after the 

Transition Phase. COIs that could have been released into the environment from spills 

of chemical product during transition will be handled under the emergency response plans 

for the building transition. However, spills that resulted from past storage and 

management of hazardous wastes may be identified during the Transition Phase (e.g., 

through implementation of a RCRA Closure Plan and, if applicable, subsequent RCRA 

Corrective Actions). This information will be summarized in the building 



characterization and assessment reports that will be prepared in the Transition Phase. 

Because these COIs may sti l l  be in place during D&D, they will be incorporated into the 

list of COPCs to be considered for D&D activities. 

Residual compounds that remain in building structures and building equipment after 

transition will also be considered COPCs for D&D activities. Residual compounds will 

be identified from historical information about the building activities and major processes 

conducted at the building. In addition, the list of types of chemi wastes handled 

and stored in the buildings (from the CTCS and 

determining potential residual COIs. During the Transiti 

incorporated into the list of COPCs to be consider 

PCs during D&D activities. 

The preliminary screening approach includes consideration of historically detected 

contaminants in and around the building or area; examination of Material Safety Data 

Sheets (MSDSs) of brand name COIs, availability of EPA toxicity criteria, availability 

of EPA-approved analytical methods, and the adequacy of the method detection limit; and 

professional judgment. Figure 9-2 is a flow diagram of the screening process. It is 

anticipated that the screening process will result in a concise COPC list specific to the 

area or building undergoing D&D. 
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Historical Evaluation/ 
MSDS Review of COls 

to ldentii Constituents Likety 
Present During D&D 

EPA Toxicity 
Values Available? 

or 
Class A or B 
Carcinogen? 

EPA-approved 
Analytical Method 

FIGURE 9-2 
IndustrialArea IM/IRA/DD 

Screening Approach to Reduction of COPC List 
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As indicated in the flow diagram, available characterkition data on constituents that have 

been detected in or around the building or area as well as historical information regarding 

constituents stored or used there will first be examined. Any brand name COI will be 

evaluated using MSDSs to determine hazardous or toxic constituents as part of this initial 

screening step. The chemical identified in the first screening step will then be examined 

to determine availability of EPA toxicity values, such as carcinogenic slope factors or 

noncarcinogenic reference does. Current toxicity values, will be obtained from the 

Health Effects 

Assessment Summary Tables (HEAST). Chemicals withou 

be eliminated as COPCs unless they are Class A or 

Chemicals potentially present in the build 

are Class A or B carcinogens will then be 

urrent toxicity values or 

ird step. This screen 

approved analytical methods. 

methods will be eliminat 

evaluation of the m 
This evaluation 

ve EPA-approved analytical 

ning step may also include an 

to ensure that the MDLs are adequate. 

were appropriately eliminated. This final step may involve consideration of chemicals 

that are currently under review by EPA for toxicological study. There may be cases 

where a chemical’s toxicity value has been temporarily removed from the IRIS database 

because new bioassay or epidemiological data are being evaluated. Chemicals that are 

known to be particularly toxic, even when no toxicity criteria are available, may be 

included as COPCs if deemed appropriate. For example, lead is a Class A carcinogen 

and does not have a current slope factor for quantitative assessment of risk, although 

other exposure models are available for the assessment of lead exposure. Lead would, 

therefore, be maintained on the COPC list. 



9.2.2 Base-line Data Collection 

Data collected from current RFP monitoring networks will be used when compiling base- 

line data. However, additional monitoring recommended in the media-specific sections 

of this WIRA will be required, in some cases, to collect base-line data for the 

constituents on the COPC list that are not monitored by the current network. The 

monitoring shall be initiated before start of the D&D activity. Base-line data are 

g. Refer to the media- 

ns or to Section 11.0 specific sections for details concerning monitoring 

for a summary of recommendations. 

9.2.3 Media and Pathway Identification 

The media that could potentially b 

soil, and groundwater. 

model for D&D acti 

tivities are air, surface water, 

escription of a conceptual site 

nsist of real-time measurements, when possible, of 

site samples for 

e verification monitoring program will be designed to target 

COPCs identified for specific activities. Real-time monitoring has significant detection 

limitations compared to laboratory analyses, but circumstances do exist where real-time 

monitoring could be used to detect acute releases. For example, SAAMs (described in 

Section 6.0) are used to give early warning of alpha contamination within buildings and 

in air effluent from the RFP buildings where plutonium is handled. The S A A M s  will 

alarm only when there is a major filtration failure, but they have provided successful 
warning under the rare circumstance when such a failure has occurred. Any indication 

of an acute release will trigger action by the Rocky Flats emergency system. 
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Long-term fluctuations in many concentrations of COPCs will be measured using existing 
surface water, air effluent, and ambient air samplers. These results may be used to (1) 

verify D&D activity monitoring, (2) identify gaps in monitoring and engineering 

controls, and (3) identify releases that require a response action. Recommendations for 
additional monitoring to detect all COPCs were made in Sections 5.0, 6.0, and 7.0. If 

these recommendations are implemented, short and long duration releases may be 

detected before they leave the Industrial Area because a base-line data set will be 
available for comparison. 

The level of D&D activities will determine the type 

and composite instruments, and detection capabiliti 
for verification monitoring are provided 

9.3 PATHWAY P R 0 " I  

Before discussing pathway 
hazard assessment, 

o note that facility characterization, 

tamination and excess chemicals from 

Information fro will be used when developing work packages 

ges will be reviewed by personnel from the RFP 

Environmental Pro gement group. Identification of potential sources, 

pathways, and pathway protection requirements will be included in each activity work 

package. Methods of protecting pathways may be a physical engineering control, a set 

of procedures that prevents release, or a combination of physical and procedural controls. 

The media of concern are air, surface water, groundwater, and soil. Pathways to surface 

water and groundwater include foundation drains, sumps, sewer lines, other piping 

including process lines, cracks in foundations and walls, and releases outside buildings 

during cleaning or chemical handling activities. Potential pathways to the air, surface 

water, and soil include stacks or vents, releases from contaminated equipment during 
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removal from fixed locations, suspension of contaminated soils, and release of fugitive 

dust. 

The primary method for preventing releases through the pathways described in the 

previous paragraph involves early pathway identification and elimination of the pathway. 

Possible examples of pathway elimination include the following engineering controls: 

(1) seal off all unnecessary pipes, and process and sewer lines; (2) ensure maintenance 
tends within buildings 

activity when weather 

drains, vaults, 

before removal; (4) control soil and dust suspensio 

conditions reach a predetermined threshold lev 

A specific pathway protection me tending foundation drains with 

piping to the selected treatment o s method would assure that 

groundwater and surfa ctivity releases 
contaminants to the fo nterior and exterior of buildings and 

on, construction, or other heavy activity 

dust and soil suspension. Another example 

storm water into an area undergoing D&D and 

contaminated when used for dust suppression. 

ON AND DECOMMISSIONING MONITORING 

TECHNOLOGIES ASSESSMENT 

Extensive monitoring networks exist at RFP. These networks characterize concentrations 

of constituents for regulatory compliance and for measurement of environmental 

protection performance. The networks primarily focus on boundary and buffer zone 

monitoring and are predominantly based on collection of samples for laboratory analysis. 

This approach achieves state of the art detection levels but is time consuming. The goal 

of this section is to discuss assessment of monitoring technologies that could be used for 
air and surface water pathways from D&D activities with an emphasis on real-time 
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monitoring where possible. Reliability, detection capabilities, applicability to COPCs, 

portability, commercial availability, and cost must be considered in selecting monitoring 

systems for D&D. 

9.4.1 Monitoring Technologies Assessment Approach 

Assessment focused on identifying monitoring technologies available for detection of 

releases from D&D activities, preferably in realtime. The assess 

holding discussions with personnel at RFP and other DOE fa 

and upgrading current monitoring systems and with 

and technology information transfer programs that 

air and surface water monitoring systems 

involved in those systems provided the 

monitoring D&D. 

mitations of technology 

g what is possible in 

New technologies in the R 

because of schedu 

environmental 1 

water do exist. 

wed but not completely evaluated 

nonradiological parameters in air and surface 

ies require more evaluation to determine their 

R&D of new monitoring technologies is an ongoing process that includes the work of 

both public and private section organizations. Within DOE, several organizations include 

the Environmental Technologies Group at RFP, the Los Alamos National Laboratories 

Technologies Group, and the Nevada Field Office, Office of Technology Development. 

These organizations as well as manufacturers of equipment currently in use at RFP were 

consulted to determine the most recent innovations and improvements to existing 

instrumentation and to learn about new technologies that are under development. 

Development of innovative technologies must address the problem of providing 

instrumentation with sufficient sensitivity for environmental use, the difficulty in 



providing accurate real-time measurements, and the complexities associated with the 

measurement of radiological parameters. 

9.4.1.1 J 

Air monitoring programs at RFP emphasize measurement of radioactive contaminants in 

effluent and ambient air, although some nonradioactive constituent monitoring occurs. 

Radiological Emissions. Radiological emissions are onitored by a three-tier 

contamination in 

The three components of the monitoring h 

for completion of analyses and se 

S are currently used to provide 

real-time detection an lease situations 
from air stack emis could be used not only to warn personnel 

ment/corrective measures that may minimize 

monitoring1 v 
CAMs are sensitive-to specific alpha particle energies at occupational exposure levels that 

correspond to plutonium-239/240. No other instrumentation was determined to be 

currently available for direct real-time air monitoring of alpha activity at environmental 

levels. 

Newer CAMs, which are available, offer improved performance over the current 

instruments in use at the RFP. Instrument improvements are related to the particulate 

collection efficiency and sensitivity. In general, the sensitivity of this method of 

radioactivity detection at environmental levels is limited because of interference by short- 
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lived alpha activity (Le., radon-222 and thorium) emitted from naturally occurring 

radionuclides. 

The CAM instruments currently used for continuous detection of alpha emitting 

radioactive aerosols at RFP may be adequate for airduct emissions monitoring during 

D&D monitoring activities. However, newer, improved instruments should continue to 

be evaluated to determine possible upgrades. In addition, portable CAMs may be 

suitable for ambient air monitoring at elevated occupational lev acent to D&D 

activities. Portable CAMs are available for monitoring am 

both indoors and outdoors. Portable CAM instrumentati 

equipment for monitoring ambient air should be 1 

activity to decrease the influence of air d 

particles. 

the detection of alpha 

screening of air-duct emissi s and radiological activity counting 

using a portable alpha particle survey 

or before being removed from the holder and 

s a TLLA activity count. Alpha radiation is 

iated with radionuclide emissions at RFP. It can be 

radionuclides, such as radon and thorium decay products, contribute to the total alpha 

activity. This contribution of decay products can be quantified by taking two counts of 

the air filter samples within 24 hours after collection to allow for the additional decay of 

this short-lived activity and again after 72 hours of decay. TLLA, which results 

primarily from plutonium, uranium, and americium, is estimated from the results of the 

two counts. This screening method provides a more sensitive analysis of radioactive duct 

emissions than SAAMs but requires a longer turnaround time for the laboratory data. 
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Specific Radioisotope Analyxq. Laboratory analyses for specific radioisotopes in 

effluent air particulate samples is a complex process involving dissolution of the filters . 

used to collect the particulates, separation of the constituents of interest, plating the 

constituents on a planchette, and counting the planchettes with sensitive detectors. 

Detailed quality assurance/quality control procedures, such as the use of laboratory spikes 

with tracers to assure proper recovery of the radioisotopes of interest, are used to assure 

accuracy of the analyses. The advantage of the process is the low level of detection. 

available. Detection 

or example, additional limits can be reduced by adding more time for the 

sensitivity can be achieved by increasing the cou 

Gas Monitoring;. Tritium is the only g 

monitored at RFP. Tritium is moni scintillation counting of discrete 

bubble impinger samples. Curren g persists as the most widely 

used industry- technique 

and software) have improved the 

Beryllium emissions are sampled using the same 

ioisotope stack sampling previously described. The 

best available analysis technique. Additional metal emissions 

sampling could also use this sampling technique and appropriate methods. A more 

complete discussion of beryllium monitoring is included in Section 6.0. 

Volatile Organic Compound Emissions. No VOC emissions are monitored by RFP. The 

changes in mission at RFP have led to a decrease in VOC use and VOC emissions from 

the plant. Online gas chromatograph monitoring instruments usually require high 

maintenance to achieve reliable monitoring goals. Summa canisters and Tenex tubes, 

other monitoring equipment, are also available. These VOC monitoring instruments are 

described in more detail in the ambient air monitoring section. 



Radioloeical Ambient Monitoring. The FWP radioactive ambient monitoring program 

described in this section consists of two programs: the RAAMP program and the OU- 

specific monitoring program. Both air monitoring programs measure ambient plutonium, 

americium, and uranium particulate concentrations by collecting particulate samples using 

high-volume air samplers followed by radiological laboratory analysis. The RAAMP and 
OU-specific air monitoring methods are not real-time monitoring technologies because 
of the laboratory analysis required. The current RAAMP and OU-specific monitoring 

programs are discussed more completely in Section 6.0. 

Technologies involved in sample collection will be im 

monitoring. For example, ultrahigh-volume air 
advantage of ultrahigh-volume air samplers is 

adequate sample volume. 

Nonradioloeical Ambient Mo 
program currently consis 

and metals monitoring. 

SVOCs, pesticides, and 

te monitors, VOC monitors, 

in this report include monitoring 

pling stations at FWP. Three of the samplers are 

monitored at one of the CDH air stations. A more complete discussion of 
nonradiological ambient monitoring instruments is provided in Section 6.0. 

A d s .  Currently, no VOC monitoring is performed in 
the Industrial Area other than worker protection during activities that could release 

VOCs. CDH’s Air Quality Control Division does monitor for VOCs at three locations 

outside and along the RFP boundary, and two additional monitoring stations for VOCs 
are planned. Power access and land use permission are pending. CDH’s air monitoring 
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program uses Tenex tube air sampling instruments and EPA analysis Method TO-1 to 

monitor for VOCs. 

Two laboratory-supported time methods and one real-time method are commercially 

available for the detection of VOCs in air at environmental levels. The two laboratory- 

supported time methods are Summa canisters and Tenex tubes that are supported by 

accurate and sensitive analysis. Portable gas chromatograph instrumentation is the real- 

Assessment of portable 

high maintenance, are gas chromatograph instruments determined the instru 

unreliable, and are not capable of laboratory de 

mended where 

appropriate for specific D&D documentati 

Metals. Metals analysis may rs collected for particulate 

concentrations by high-v 

measurement monito 

environmental level 

0 hours). The equipment is portable and provides direct and 

indirect real-time measurements of air quality. The instruments are designed to be used 

as close as possible to the work area (within approximately 5 to 10 meters). 

The monitoring equipment recommended for use during the Air Pollution Prevention and 

Fugitive Emissions Control activities for air contaminant measurement include TSI 

piezobalance instruments, high-volume samplers, laser particle counters, MINIRAM, 

HNu trace gas analyzers, and Photovac Microtip handheld air monitors (DOE 1991a). 

A more detailed discussion of the instruments and the procedures used for air pollution 
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prevention and fugitive emissions control activities is provided in the FinaZ PPCD (DOE 
1991a). 

9.4.1.2 Surface Water Technoloeies Assessment 

The goal of the surface water monitoring technologies assessment was to identify 

technologies and monitoring instrumentation that could be used to monitor surface water 

be determined in part by the known or suspected COPCs re1 

D&D activity. 

Real-Time Tel 

to collect real-time water quality paramete tions located within the 

RFP boundary; two stations are position Area. The existing 

telemetry monitoring stations n t  of additional telemetry 

monitoring stations may pro determine base-line COPC 
concentrations. Additional tems could be located downstream 

of D&D activities o r drainage subbasins to establish base- 

could be monitored during implementation of D&D 

operations to detect r ges in surface water quality. Real-time monitoring of 

surface water parameters may allow for the most timely detection of abnormal surface 

water conditions and corrective measures response. The radiotelemetry monitoring 

stations are portable and solar-powered. Because the units are portable, they may allow 

for monitoring units to be repositioned to new D&D locations when previous D&D 

activities have been completed. Siting of the units is limited only by the line of sight of 

the radio telemetry repeater tower. 

Automated Surface Water Sampling. Thirteen stream gaging stations within the RFP 

buffer zone are equipped with automated sampling equipment (EG&G 19921). The 
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existing automated surface water stations combined With additional automated surface 

water stations may provide a better understanding of base-line surface water quality . 

conditions in D&D-specific locations or a drainage subbasin related to a specific D&D 
activity. The automated samplers could be programmed to collect samples during 

specific periods of potential releases to surface water. Specific periods of potential 

releases may include implementation of D&D activities, snowmelt, and high storm-water 

events. Time-weighted composite samples could also be collected at automated surface 

water stations to establish base-line surface water quali 

Automated surface water stations could be co-1 lemetry monitoring 

s recommended 

in Section 5.0, these monitoring stations s 

Surface water samples could be 

constituents. Flow 

powered by a combination of battery packs, alternating current power lines, and solar 

panels. Several of the existing gaging stations at RFP are already part of the 

radiotelemetry system. 

Field Parameter Monitoring. Field parameter monitoring can be used to quickly 

investigate a possible upset condition and to identify locations where more detailed 

sampling and analysis are required. Parameters such as flow, pH, turbidity, and 

temperature, perhaps in combination with qualitative chemical a n a l y k  in the field, can 



give fast definition of basic water quality. Time elapsed is critical in defining response 

to a possible spill to surface waters. 

9.5 VERIFICATION MONITORING RECOMMENDATIONS 

As D&D activities are developed, consideration will be given to potential hazards, 

including constituents that could be released and activities that could cause such releases. 

Both verification and D&D monitoring will be activity- and ent-of-concern- 

specific. Knowledge of contaminant transport mechanisms 

to instrument selection. Verification monitoring will be 

long-term-residence time sampling that typically r 

devices will provide direct measurements of gen 

samplers will provide quantitative results. 

tion activities will be 

prepared for D&D activiti dress the D&D planning 

considerations identified in 

performed. - When possible, both real-time 

ble of real-time monitoring currently in use at RFP 

instruments gained during OU RI and environmental investigations will be incorporated 

into the verification monitoring programs. 

The assessment of monitoring technologies provided in this IM/IRA/DD determined that 

the current monitoring systems at RFP are well designed and represent up-to-date 

technology. In general, the surface water and air monitoring programs assessed 

represented the best available technologies and adequate instrumentation for the 

monitoring of radiological and nonradiological COPCs. 
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The efforts of the assessment determined that no real-time analytical methods or 

instrumentation are currently commercially available for directly monitoring radiological . 

parameters at environmental levels in air or surface water. However, nonradiological 

methods and instrumentation are available for monitoring air and surface water quality. 

Air and surface water quality monitoring for indicator parameters, such as airborne 

particulates and general surface water and air quality parameters, were identified as the 

air and surface water 

placed on the use, 

strumentation and 

concentrations. Therefore, a priority of the as 

programs. 

The basic technologies in use are ded purpose. Few available 
technologies would enhan 

network; but, when identified in Section 9.4 should be 
incorporated into th 

uring total VOCs in air, and monitoring water quality 

ay indicate a change in conditions. 

Monitors that are not designed to provide real-time measurements will include the current 

air and surface water networks. These networks will be supplemented with similar 

samplers or instruments at locations specific to D&D activities. 

Response action levels will be developed from base-line levels established by the current 

RFP monitoring program, OU-specific measurements where applicable, and base-line 

conditions established before D&D. Recommendations for determining base-line levels 

were made in the media-specific sections of this IM/IRA/DD. 
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9.6 RESPONSE PLANNING 

Existing RFP emergency response plans and methodologies provide a link to the 

comprehensive existing systems for responding to potential releases during D&D. A plan 

specific to release response during D&D has not yet been prepared. The RFP Transition 

Plan (DOE 1992a) describes an emergency response approach that is based on existing 

RFp emergency program elements and designed for transition. A D&D emergency 

response link may be devel Environmental 

Compliance Program Management Plan’(EG&G 1993rrtt) 

These plans are described in the following paragraphs. 

The Rocky Flats Plant Site-wide Environmental Co 

(EG&G 1993rrtt) documents a form ess statutes related to 

environmental protection, waste managem toration. Section 9.0 

of the plan identifies DOE orders environmental laws and 

n and reporting requirements 

and the existing programs 

(EG&G 1993~).  A summary of the contents of some EPLAN sections follows: 

Section 4.0 provides the definitions of emergency event classes and emergency 

action levels used at RFP. 

Section 6.0 describes the hazards assessments process used as the basis for 

emergency planning and the consequence assessment process for obtaining and 

coordinating initial and continuing emergency information and situation-dependent 

field data. e 



Section 7.0 outlines protective actions based on protective action guides and 

emergency response planning guidelines, defines the RFP emergency planning . 

zone, and describes requirements for personnel accountability, communications, 

termination of an emergency, and shutdown of operations. 

i Additionally, procedures for emergency notifications are set forth in the RFP Policy 

~ 

Manual (EG&G 1993uu) and Planning and Preparedness for Operational Emergencies 

(EG&G 1993w), both of which are frequently updated. 

9.6.1 Emergency Response 

According to the EPLAN, when an event initial response 

follows these standard procedures: 

The employee disco dition to a supervisor, building 

Manager), or shift superintendent, 

t discovery of an event or condition could 

out-of-normal condition. Such alarms often 

t categorizes the occurrence, notifies the shift superintendent 

cy Plan and Implementing 

Procedure, as appropriate, and directs initial preliminary assessments for building 

occupants. (A shift superintendent is always on duty.) 

Based on the severity of the event, and building management’s recommendation on 

the categorization or emergency classification, the shift superintendent reviews 

known information in accordance with 1-38300-ADM-16.02, Occurrence 

Categorization, and 1-15200-EPIP-04.01, Emergency Classification. The RFP 

Response Flow Chart @G&G 1993bb) provides the process for categorizing, 

classifying, and responding to occurrences and emergencies. 
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DOE-RFO, Rocky Flats management, and subcontractor employees are required to report 

occurrences as defined in DOE Order 5000.3B, Occurrence Reporting and Processing 

of Operations Information. A leaflet entitled "Employee and Subcontractor Occurrence 

Reporting Notification Process" was prepared by Facility Operations Management 

(Environmental Restoration). The leaflet defines an environmental occurrence, an event, 

and a condition, and includes emergency telephone numbers and a checklist of important 

information to notice during an emergency. The system includes the following activities 

related to occurrences: identification, ca 
rootcause analysis, corrective actions, 

To support immediate response, RFP maintains 24- 

by ensuring that a shift superintendent, fire dep 

technicians, an ambulance service, and area 

personnel are available at the facility. A 

provide support in a variety of areas. En 

security, regulatory, and facili 

tions, and maintenance 

experts are on call to 

ty, industrial hygiene, 

9.6.2 Source Investigation 

The D&D activity and planning of that activity will provide invaluable information 

regarding the potential sources of contamination released. This planning will include 

identification of COCPs and methods for detecting releases. It is also important to 

preplan the criteria for conditions that will require an investigation in response to 

elevated contaminant levels. This preplanning will include developing a sampling plan 

based on both analytical requirements and objectives of the monitoring. Action levels 

will be established from base-line concentrations measured before starting D&D activities 
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and communicated to the analyzing laboratory, which will assure that investigations can 

be initiated quickly after it is determined that an analyte has exceeded the action-level . 

concentration. Detections above the site-specific action level will initiate source 

investigations to determine the point of release and cause of release. This investigation 

will include a determination of the adequacy of pathway protection, D&D procedures, 

and an assessment of the activity D&D monitoring. Investigation findings will be used 

to determine the necessity and type of corrective actions required. 
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10.0 FUTURE CONCEPTUAL SITE MODEL 

The future conceptual site model for the Industrial Area at RFP considers the potential 

contaminant transport pathways associated with sources expected to exist during D&D 

of buildings and other facilities. This model differs from the model in Section 8.0, 

where current conditions and unplanned events are considered. OU activities, described 

briefly in the current scenario, are addressed in OU work plans. The future 
model addresses potential contaminant releases i Area after the transition 

vities are under way. 

approach to D&D activities has used to d 

in Section 8.0 were the bases for n of future potential contaminant 

migration presented in this secti unplanned events models, the 
future model evaluates potential ease mechanisms, and transport 

media. Evaluatio d receptors is not addressed in this 

IM/IRA/DD . 

anticipated that the list can be reduced by incorporating information from characterization 

and hazard assessment activities performed during transition. As mentioned previously, 

the bulk of chemical products and hazardous wastes stored in buildings and tanks will be 

removed during transition. Additionally, internal decontamination will be completed 

before the structural integrity of a building is reduced by D&D activities. The current 

conditions COPC list will be refined to apply to a specific building or area and D&D 

activity. 
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The primary sources of contamination associated with D&D activities include areas 

where fixed and residual contaminants remain after transition phases have been 

completed. These sources include (1) routine effluent emissions from building exhaust 

stacks and ventilation systems; (2) residual chemicals or waste in equipment, tanks, 
piping, and building structures; (3) incidental waters from building floor and foundation 

drains, sumps, and valve vaults; and (4) contaminated soils underneath buildings exposed 

during D&D. 

10.2 PATHWAYS 

A transport or migration pathway consists of a r port media. 

ant sources and transport 

pathways for D&D activities. Figure ceptual site model flow 

ndary sources, release 

ure. The release mechanisms 

t that D&D activities may introduce 

ease mechanisms would be the result 

cted specifically during D&D. Figure 10-2 

for current activities an 

As mentioned above, the primary release mechanisms related to D&D activities are 

similar to those presented in Section 8.0. Primary release mechanisms presented in 

Section 8.0 that may apply also to D&D are (1) historical spills, leaks, or overflows; 

(2) volatilization from contaminated soils and surface waters; (3) fugitive dust emissions 

from contaminated surface soils; (4) erosion, runoff, and overland flow of contaminated 

surface waters or soils; (5) infrltration and percolation through soil; (6) discharge and 

overflow from building foundation and footing drains; (7) effluent emissions from 

ventilation systems; and (8) direct contact with radioactively contaminated equipment or 
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materials. Additional preliminary release mechanisms specific to D&D include 

(1) volatilization from residual constituents in equipment, tanks, and piping; (2) fugitive 

dust emissions from equipment and ventilation system removal and building 

demolition; (3) releases to incidental waters from building and equipment 

decontamination; (4) contaminant release to building floor, foundation, or footing drains 

from decontamination water; (5) volatile and fugitive emissions from underbuilding soil 

excavation; and (6) runoff or overland flow from excavation of 

10.2.2 Primary Transport Media 

Primary transport media are directly affected by 

dependent on the type of source and isms. Primary transport 
media for potential releases during rface water, soil, and 

groundwater. 

Airborne transport may e emissions, volatile emissions from 

wring), soil,-surface water, or from 

piping, and from windblown surface soil 

contaminants may be transported directly to a 

ted to a secondary source such as surface soil, sediment, 

deposition, rain-out, or washout. Contaminants released 

directly to the soil be transported to a secondary source by infiltration and 

percolation, leaching, runoff, or erosion. Contaminants may be transported by surface 

water in overland flow or runoff when direct release to the surface occurs. Releases 

from below-ground tanks and piping, UBC, or buried sources may infiltrate into 

surrounding soils. UBC may be directly released to groundwater, and incidental waters 

may carry contaminants to the groundwater. 
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10.2.3 Secondary Sources 

Contaminant migration is further characterized through identification of secondary 
sources. As defined in the current model, a secondary source is the medium that 

receives released constituents. Air is not considered a secondary source because it acts 

only as a transport medium to other media. Secondary sources in the Industrial Area 

include surface water, soil, sediment, and groundwater. 

Surface water may be a secondary source for because of (1) direct 

equipment decontamination waters, (3) ru 
D&D, or (4) contaminated groun 

ndary sources because they 

tion, and percolation, and from air receive contaminants 

as a result of UBC. 

eases were not 

following reasons: 

e All nonfixed materials, equipment, chemicals, and wastes will be removed during 

facility transition and will, therefore, reduce the number of primary sources 

present during D&D, thereby eliminating the concern for potential releases. 

e Transition wil l  include 'thorough characterization of facilities, including 

contaminant pathways. 



e Engineering controls will be developed and implemented during D&D based on 

the transition assessments and planned activities, and designed to control releases. 

e Activity-, media-, and COPC-specific monitoring programs will be implemented 

’ before D&D begins, allowing early identification and response to releases. 

10.2.4 Secondary Release Mechanisms 

Secondary release mechanisms during D&D would be 
mechanisms described in Section 8.2.4. The read 

information concerning potential mechanisms. 

10.2.5 Secondary Transport Media 

Transport continues as 
Secondary transport m ntaminants released from a secondary 

transport during D&D would be 

THE FUTURE CONCEPTUAL SITE MODEL TO 
AND DECOMMISSIONING MONITORING 

Monitoring during D&D will include worker safety monitoring, activity-specific 

monitoring, and environmental verification monitoring. Worker safety monitoring may 

be used in the early identification of releases to the atmosphere and will consist of 

real-time measurements and monitoring that requires laboratory analysis. Activity- 

specific and verification monitoring may include real-time measurements and monitoring 

that requires laboratory analyses. Laboratory analysis typically provides better quality 

data but also requires several days. Activity-specific monitoring programs will be 
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developed as D&D work packages are prepared and are not presented in this 
IM/IRA/DD. Verification monitoring will be performed to verify measurements made' 

with D&D activity-specific monitors and to verify that engineering controls and pathway 

protection procedures are functioning properly. Recommendations for verification 

monitoring are made in Section 9.5. 

Monitoring results obtained during D&D activities can 
controls and monitoring and to develop addition 

In general, monitoring programs in use during D 
controls and experience gained during tran 
release. 

uated to assess existing 

onitoring if warranted. 

ined with engineering 
al for contaminant 

The future conceptual site mod d transport mechanisms from 
primary and secondary sources ities. This information can be 

used in planning the 1s to limit or eliminate potential 
releases. It can the required monitoring to verify that the 

. .. 
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11.0 SUMMARY OF FINDINGS AND RECOMMENDATIONS 

This section summarizes the monitoring program assessments. The recommendations for 

future studies, new monitoring locations, and analytical parameters are presented in the 

following subsections. 

11.1 MAJOR FINDINGS - GROUNDWATER 

Sitewide, RFP has 455 active wells and 

network. Of these, 371 are monitoring we 

165 monitoring wells and piezometers are 1 

ifferent programs that are 

ater monitoring wells are divided 
Groundwater monitoring is perf0 

conceptually linked unde 

into six subsets based irements. The 

following is a list of __ 

e etect levels of chemical constituents at locations not 

e Monitoring to monitor the upper hydrostratigraphic unit within 

and immediately adjacent to RCRA Units; 

e RCRA Characterization Monitoring to characterize and/or monitor 

hydrostratigraphic units other than the upper hydrostratigraphic unit at or near 

RCRA Units; 

e CERCLA Monitoring to characterize groundwater and the extent and movement 

of constituents as part of RUFS activities; 
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0 Boundary Monitoring to monitor groundwater movement and quality at the 

downgradient RFP boundaries; and 

0 ,Special Purpose Monitoring, which includes other wells that are used to 

characterize groundwater and hydrogeology. 

Water-level measurements are obtained each quarter for all tive wells and 

monitoring. 

0 TCL VOCs; 

8 water quality parame 

olybdenum, strontium, and tin; 

SVOCs are analyzed only during the first quarter after installation of a new well. If 

SVOCs are detected during the initial analysis, they continue to be analyzed during 

subsequent sampling from that location. 

The upper hydrostratigraphic unit may be a pathway for transport of constituents released 

from surface sources that may leach through permeable surficial soils to the water table 

by infiltrating precipitation. 
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The lower hydrostratigraphic unit is not considered a potential contaminant pathway 

because of the low hydraulic conductivity and discontinuous nature of the Laramie 

Formation sandstones. These two elements suggest there is no viable migration pathway 

for contaminants to reach ground surface from the lower hydrostratigraphic unit. 

0 

0 

0 

Q 

The locations of monitoring wells and frequency of sam 

the eastem Industrial Area. Groundwater monitoring 

Industrial Area is not adequate to provide early 

groundwater. 

generally adequate in 

estem and central 
tituent releases to 

11.2 RECOMMENDATIONS - GRO 

The following list includes the majo r the groundwater medium: 

ded for IM/IRA monitoring and 10 are 

mmendations will be made following 

water sample results for volatiles, metals, and 

nitoring wells in the upper hydrostratigraphic unit in the 

Install two bedrock wells at selected locations where building foundations are set 

in bedrock and where past analysis of footing drain waters has indicated elevated 

levels of radionuclides or organic constituents or where the Occurrence of UBC 

has been documented. (These wells are described in Table 4-7 in Section 4.0.) 

Install 11 alluvial monitoring wells in the central and west areas of the Industrial 

Area. (These wells are described in Table 4-7 in Section 4.0.) 
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e Collect groundwater samples on a quarterly basis for one year to establish base- 

line groundwater chemistry. The frequency of monitoring will be evaluated 

annually after the first year depending on the upgradient activities. Monitoring 
well samples will be collected semiannually if D&D activities are occurring 

within 25 feet upgradient. 

e Drill exploratory boreholes using geoproWhydropunch 

construction. 

11.3 MAJOR FINDINGS - SURFACE WATER 

ring that includes the 

e Event-related Monitoring Program, Pond Effluent Treatment Research, and 
various nonroutine support activities involving water and sediment sampling, 

including monitoring of two of the NPDES storm water stations and monitoring 

of 21 gaging stations. 

Seven drainage pathways can be defined for surface water runoff draining the Industrial 

Area under normal flow conditions. These drainage paths link subbasins that drain to 

six storm water NPDES monitoring stations. Four of these stations have not been 
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monitored since October 1992. Of these four, one will be deleted and three wil l  be 

brought back on line in March 1994. 

NPDES permits for storm water are not required within the Industrial Area but are 

required at the boundaxy where storm water leaves the site; therefore, data on storm 
water within the Industrial Area are not routinely genera d are insufficient to 

dition, surface water 

base flows in the Industrial Area are not sufficien 

As of January 1994, 21 gaging stations are 

Of these, only five are near the perimeter of 

stations that are to be part of the lo 

to the Industrial Area boundary, 

devices and automatic 

precipitation, dischar 

al Area. It is anticipated that 

includes two of those close 

monitor flow parameters such as 

the influent to the STP is currently (January 
, and microbiological activity using a respirometer. 

io-based remote surface water monitoring system is being 

erall surface water monitoring program. Currently, nine 

samplers, and radiotelemetry capabilities to monitor basic flow parameters such as 

precipitation, discharge, and stream stage on a real-time basis. 

Surface water and sediment was characterized in the 1989 and 1990 Surf= Water and 

Sediment Geochemical Characterization Reports prepared by EG&G @G&G 1992j; 

EG&G 1992k). Areas of surface water contamination within the Industrial Area include 

the Solar Ponds area, the 903 Pad area, and Upper South Walnut 'Creek near the 

northeastern Industrial Area boundary. The major elevated constituents in the Solar 

Ponds included specific conductivity, pH, chloride, sulfate, nitritehitrate, various metals, 
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a variety of radionuclides, VOCs, SVOCs, and one PCB detection. In the 903 Pad area, 
radionuclides, VOCs, and a few metals were detected. In the Upper South Creek area, 

metals, plutonium, and VOCs were detected. A surface water MIRA is being 

implemented at OU2 (Upper South Walnut Creek), which includes the 903 Pad and 

Mound areas, to treat contaminated surface water. OU4, the Solar Ponds, is undergoing 

a Phase I RFI/RI. 

Data regarding the western and southcentral portion of th 

It is possible that MSSs in the western Industrial Area 
of sulfate, radionuclides, and some metals in the u 

Trends in surface water hydrology and cons tRFParereported 

for 12 gaging stations in the 1991 and 1992 

Sediment Monitoring Reports fo 

made in this report because 

the analyt~cal detection limit 

Surface Water and 

y general conclusions were 

alyte concentrations near 

r the CWA NPDES Permit Application. A 

d '19 bulk-precipitation samples were collected and 

from October 1991 through December 1992 that 

included 32 storm or h vents. Chemical analyses include selected trace metals, 

anions, and nutrient species. These sample results provide an integrated waterquality 

characterization during a prolonged storm runoffhigh-flow hydrograph period. 

11.4 RECOMMENDATIONS - SURFACE WATER 

The following are the major recommendations for the surface water medium: 

0 Install additional surface water sampling stations in areas where seeps occur or 

where base flow is in a drainage. The sampling locations should be based on a 
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detailed (point-by-point) analysis of existing surface water monitoring data and 

locations. 

Install new surface water sampling stations at the boundary of each drainage 

subbasin whenever possible during D&D activities. 

Evaluate subbasins for base flows and water q base-line water 

drainage ponds 

quality data before conducting D&D activities 

Assess overall mass pollutant loadin 
ould particularly address VOCs 

s and springs. that are most likely to be id 

At each station at nducted, install permanent and 

flow data to a computer. 

ns for base flows for the entire RFP analyte 

ty conditions during D&D activities for COPCs identified 

d be based on the base-line 

water quality data and the major use or storage of any compounds within a 

building, or waste management areas in the subbasin. 

Implement a program to continue monitoring all base flow surface water sampling 

locations within the Industrial Area at which VOCs, heavy metals, or 

radionuclides have been identified in elevated concentrations. 
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0 Establish new storm water sampling stations at the boundary of each drainage 

subbasin. 

before beginning D&D activities within a drainage subbasin. 

These stations are recommended to establish base-line conditions 

0 Install permanent and automatic flow measurement devices that transmit the data 

0 Monitor storm water based on a specific drain 
storm event above the minimum storm that d 

a basin or subbasin. 

0 Install automatic flow monitoring ix culverts located at 

immediately. 

0 Evaluate base-line q water flows for the entire RFP 

0 uality conditions during D&D activities for COPCs 

data, the major use or storage of any compounds within 
a building, or waste management areas in the subbasin. 

0 Develop an overall mass pollutant loading on a drainage basin and subbasin basis 

for storm water transport of contaminants. 
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11.5 MAJOR FINDINGS - AIR 

The FtFP air monitoring system consists of four subprograms: radiological effluent 

emissions, nonradiological effluent emissions, radiological ambient monitoring, and 

nonradiological ambient monitoring. 

Radionuclide air effluent emissions are continuously mo 

points with the potential of discharging uncon 

sampled at all release 

des into the air in 

Monitoring results provide a measure of radi les that are not removed from 

130 emissions samplers are 

located in 63 air exhaust ducts within 

locations for tritium. 

ns on the filters 

ate analysis. Additionally, VOC emissions are 

monitoring programs. The dispersion of airborne radioactive materials is continuously 

monitored at 47 locations at RFP and nearby communities. The Industrial Area is 

monitored with 22 samplers; 19 are within or at the fence line of the Industrial Area and 

the remaining are less than 1 mile from the Industrial Area fence. Community radiation 
monitoring is conducted at each of the cities of Broomfield, Arvada, Westminster, 

Northglenn, and Thornton. Ambient air monitoring for suspended particulate monitoring 

will be conducted during environmental investigations at 16 OUs as part of the PPCD 

(DOE 1991a). 
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Nonradiological ambient air monitoring is conducted by RFP at one loation that includes 
two TSP and two PM-10 samplers. Additionally, meteorological monitoring, weather 

forecasting, and air dispersion modeling are performed at RFP. CDH maintains 16 

samplers that measure radiological and nonradiological particulates, VOCs, metals, and 

nitrogen oxides. 

Air dispersion models for RFP have been used for air 
response, and to estimate contaminant concentrations. 

been used by CDH to predict contaminant concen 

release of contaminants from the filter plenum exh 

11.6 RECOMMENDATIONS - -AIR 

The following are major recOm 

0 The current radionu monitoring program is more than 

the Industrial Area. No changes to the 

g program are recommended. 

0 frequency should be decreased or halted until D&D 

(EG&G 1992m). 

0 The DOE proposed plan for new samplers and new sampler locations documented 

in Assessmeru and Inregration of Radioactive Ambieru Air Monitoring a Rocky 
FZas P Z m  (EG&G 1993~) should be implemented before significant progress is 

made on RFP remedial activities or mission transition and D&D. 

0 Determine base-line concentrations of metals, VOCs, SVOCs, and pesticides 

identified in the PPCD List II (DOE 1991a) for the Industrial Area. The 
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justifications for establishing these base-line concentrations include (1) the new 

Colorado CAA for the regulation and control of many of these constituents, (2) 

establishment of base-line ambient air conditions to be used for risk assessment, 

and (3) the need to address an apparent data gap for RFP concerning chemicals 

that were historically used and never quantified in the air medium. 

samplers to the 

characterize the 

are conducted. 

ers S-04, S-07, 

north, south, east, and west of the Industri 

These samplers should be co-located 

S-16, and S-100. 

e Based on current or future a onal air dispersion modeling 

strial Area should be monitored. 

OE 1991a) should be followed for all 

performed at RFP. The PPCD should be 

remedial and D&D activities. 

- INCIDENTAL AND FOUNDATION 

Incidental waters are defined by €UT as any waters that originate from one or more of 

the following sources: excavation sites, pits, trenches or ditches, collection of water in 

secondary containments or berms, process waste valve vaults, electrical vaults, steam pits 

and other utility pits, telephone manholes, fire suppression system discharges, the natural 

collection of precipitation, and storm water runoff. For purposes of this IM/IRA/DD, 

discharges from foundation drains and building sumps are also included as incidental 

waters. 
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The following three existing programs relate to incidental waters and foundation drain 

waters at RFP: 

0 The Surface Water Management Program provides a long-term program for 

surface water management and disposition. 

The Storm Water Program handles waters that origin 

0 The Control and Disposition of Inciden 

disposition of incidental waters o 

collection on the ground surface, 

systems, pits, vaults, and the disc 

tron activities, natural 

ndary containment 

No specific management p rain and building sump waters 

to Walnut Creek. All treated sanitary wastewater, storm water runoff, and some shallow 

groundwater discharge is stored in the series of ponds on the eastern side of the plant 

before discharging into Big Dry Creek. 

Nineteen of the 90 nonstorm water discharge locations are foundation drains and building 

sumps in approximately 20 buildings, and the other 71 are utility pits (Hayes 1993a). 

. a  
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Approximately 20 valve vaults are located in the Industrial Area. These vaults may 

collect groundwater, storm water, and water that may have leaked from the process waste 

system pipelines. 

Foundation drains, sumps, valve vaults, and other structures may intersect the 

groundwater table. When the water table is high, the potential exists for waters to come 

ts outside the building 

uildings 774,776, and as the water table lowers. Some of the RFP buildings, 

The majority of the foundation drains in the currently discharge directly 

into the environment via the storm outfalls are usually found on 

hillsides discharging to a drainage the surface water system. 

Several of the foundation tored under the surface water 

nceming foundation drains or building sump 

in-depth sampling and analysis for metals, specific 

fore, the presence of specific COPCs is not known. 

ding foundation 

drain waters does not currently exist. Major data gaps include the volume of flow at 

specific foundation drain locations, a lack of information on specific contaminants, and 

poor sampling coverage of foundation drain locations. 

Some uncertainty exists concerning where foundation drains actually originate and 

daylight. This uncertainty is particularly a problem with Buildings 371, 771, 865, and 

991. 
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The final destination of the water from some of the building sumps is not known. Some, 

but not all, of the building sumps are routed to the process waste system. 

In some areas, the foundation drain sampling locations suddenly went dry. This 
condition may be a result of construction activities in the area, capping, or rerouting the 

pipes, but this has not been documented. 

11.8 RECOMMENDATIONS - INCIDENTAL AND DRAIN 

WATERS 

The following list contains major recommendations d foundation drains: 

a Include foundation drain/building s e CDIW if they will 

not be addressed in the d 

0 Revise the frequency tion drain monitoring to determine 
s as well as to determine the quantity 

0 water monitoring procedures to include 'IT0 as a 

0 Verify the origins and daylight locations of all foundation drains as well as any 

possible connections to other piping systems. 

0 Improve the documentation and record keeping for the incidental water program 

including dates, volumes, Iocations, and water quality data. 

0 Use the appropriate water tratment facilities and methods for the constituents 

found in the individual incidental, foundation drain, and building sump waters. 
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11.9 

Investigate potential portable packaged treatment and pretreatment facilities 

capable of handling the expected volume, type, and concentrations of the 

incidental and foundation drain waters. 

Monitor incidental water and foundation drain water quality and flow conditions 

during D&D or other nonroutine activities for the entire COPC list identified in 

the subbasin where the activities are occurring. 

ATION AND 
DECOMMISSIONING AC 

Transition of RFP facilities will be activities begin. Transition 

includes the removal of nonfixed m buildings and equipment, 
transition and include removal 

pment, tanks and piping, and building 

demolition. It is al will be constructed to facilitate D&D 

ty and environmental monitoring will be 

These types of monitoring, referred to as D&D 
this IM/IRA/DD. Verification monitoring, designed 

trations detected by D&D monitoring, is discussed in this 

Based on information reviewed during preparation of this IM/IRA/DD, little detail 

concerning specific D&D activities has been published. Because details are not known, 

specific recommendations for verification monitoring cannot be made. The remainder 

of this section summarizes the general findings, assumptions, conclusions, and 

recommendations included in Section 9.0 of this report. 

D&D work plans will be developed based on (1) specific activities, (2) COPCs known 

or expected at the facility where the activities will be performed, and (3) potential 



contaminant transport pathways. An approach to preparing a list of COPCs specific to 

D&D activities was described in Section 9.0. Potential contaminant transport pathways 

were identified in the future conceptual site model (Section 10.0). 

D&D plans and procedures will be similar to those followed during transition and will 

developed for D&D activities based on identified COPCs and 

effort to prevent releases and control release migration outsi 

Environmental monitoring to detect and measure po 

of a combination of the existing RFP monitoring 

designed to meet specific needs related 
current monitoring network found that the 

technologies and adequate ins 

nonradiological constituents 

additional samplers 

ts the best available 

alytical procedures for filters from RAAMP 

onal samplers will be located in areas not covered 
ve improved sensitivity over existing samplers, or will by the current network, 

measure COPCs not detected by the existing samplers. 

The existing RFP emergency response program was evaluated and found to be more than 
adequate. The RFP EPLAN establishes the planning, preparedness, and response 

concepts for emergencies at the plant. The goals of the EPLAN are to protect the health 

and safety of onsite personnel and the public, limit damage to facilities and equipment, 

minimize impact to onsite operations and security, and limit adverse impacts on the 

environment (EG&G 1993~).  This plan also includes a set of procedures for identifying 

and responding to a release or occurrence. D&D activity-specific response levels should 

. a  
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1 
be incorporated into the RFP Occurrence reporting program and should be followed 

during D&D. 

Activity-specific safety hazards and precautions can be identified by preparing an 
integrated work package. This process ensures the equipment, structures, systems, and 

components required for a task are free from any deficiencies or modifications. 

It is also important to determine criteria for condition uire an investigation 

in response to elevated contaminant levels de on monitoring. 

Action levels should be established fro concentrations 

measured before starting D&D activities and to the analyzing laboratory. 

By informing the laboratory of the vestigations can begin won 

after it has been determined that exceeds the action level 

concentrations @G&G 1 
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